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MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  &  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL,  AND  OTHER  APPARATUS- 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 


Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 
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PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadtuiers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCERS  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d., 
post  free. 
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THE  EGLINTON  CHEMICAL  COMPANY ,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
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ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

_ 

First  Quality. 

A 

Second  Quality. 

Alumina  . 

...  65'00  p.  ct. 

52*37  p.  Ct. 

43-41  p.  Ct. 

Peroxide  of  Iron 

0*50  „ 

1-29  „ 

r8i  „ 

Silica,  &c*  *(•  ••• 

...  4-50  „ 

19-24  „ 

34*35  » 

Water  of  combination 

...  30*00  „ 

27*13  „ 

20-52  „ 

IOO’OO 

100-03 

100-09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
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Now  ready, 
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8vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d, 
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Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 
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Our  MINES,  DRYING 
close  to  the  Shipping  Ports 


100*00 

KILNS,  and  GRINDING 
of  BELFAST  and  LARNE, 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


MILLS  are  situated  very 
and  adjacent  to  Railways 
Ports,  from  either  of  which 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
orjany  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of'Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching- Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar,  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 
Lists  sent  on  Application. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Xj-A-lNr  C^STHLXZER/ZEO 


BAILEY’S  PATENT 
STEAM  JET  PUMPS 

FOR 

Lifting  Water  from  Wells,  Steamships, 
Yachts,  Tanks,  Rivers,  Reservoirs, 

<&>£. ,  &c. 

NO  VALVES  &  NO  MOVING  PARTS. 


Prices  : — 

For  delivery  40  feet  high  at  30  lbs. 

pressure,  or  80  feet  at  60  lbs.  pressure. 
Pumping  Bilge  Water. 

No.  OA.  O.  I.  2.  3.  4.  5.  6.  7. 

Bore  of  Delivery  Pipe  . .  bin.  iin.  fin.  iin.  l£in.  2in.  3in.  4in.  6in. 

„  Steam  Pipe  . .  I  f  £  f  I  4  if  4 

Delivery  in  galls,  per  h’r  100  200  500  800  1500  2500  50008000  20,000 
Price£ii0  2  2  33  41°  7 10  1001210200  300 

W.  H.  BAILEY  and  CO.,  Engineers,  &c., 

ALBION  WORKS,  SALFORD,  MANCHESTER. 


jy|  R  .  J  .  S  .  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST 
SWANSEA, 
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KORTING  BROTHERS, 

BNGIITEBBS, 

17,  LANCASTER  AVENUE,  FENNEL  STREET, 

MANCHESTER. 


SORTING'S  Patent  Universal  Injector 

Works  equally  well  non-lifting  or  lifting.  Can  be  made  to  lift 
24  ft.  Works  with  high  or  low  steam  pressure.  Works  with 
hot  or  cold  water.  Forces  the  water  into  the  boiler  considerably 
above  boiling  point,  thereby  increasing  the  durability  of  the  boiler. 

IS  STARTED  BY  SIMPLY  TURNING  ONE  LEVER. 


Belfast. 

Church. 


JJ 


Hebburn. 


STTZPIEPXjI  ELD  TO: — 

Corporation  Gas  Works  Leeds. 

Foxhillbank  Printing  Lincoln. 

Co.  London. 

Mr.  A.  J.  Dickinson. 

R.  Wheen  &  Sons. 

A.  Guinness,  Sons,  & 

Co.  Polmont. 

Lloyd’s  Proving  House, 

P.  &  W.  McClellan.  Sittingbourne, 

A.  Stephens  &  Sons.  Sunderland 

Stevenson  &  Co.  Widnes. 

Tharsis  Sulphur  Co. 


Corporation  GasWorks. 
Messrs.  Robey  &  Co. 

May  &  Baker. 
Merryweather  &  Sons. 
Victoria  Graving  Dock 
Co. 

Nobel’s  Explosive  Co., 
Lim. 

Mr.  E.  Lloyd. 

The  Ford  Works  Co. 
Gaskell,  Deacon,  &  Co. 
Jas.  Muspratt  &  Sons. 


Price  Lists  and  Testimonials  on  Application. 


BECKER  &  SONS, 

manufacturers  of 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 
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o 

33 
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BECKER’S  STUDENT’S  BALANCE , in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry 30grammes 
in  each  pan  and  turn  to  £  milligramme, nickel  plated  pans  £2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £z  13 

Sole  Agents  for  England,  Lr  eland,  and  Wales:— 

TOWNSOH  4  MERGER. 

Becker's  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application 

BISULPHIDE  OF  CARBON. 

CHLORIDE  OF  SULPHUR. 

GAS  PURIFICATION  &  CHEMICAL  C0„  LIMITED, 

161,  162,  163,  Palmerston  Buildings,  London,  E.C. 


BISULPHIDE 
OF  CARBON 
PROTOSULPHATE 

RED  OXIDE 
OXYCHLORIDE, 

Sulphocyanide, 

And  every  other  Mercurial  Preparation. 

BISULPHITE  OF  LIME,  TETRACHLORIDE  OF  CARBON. 
LOxysulphuret  of  Antimony,  Glacial  Acetic  Acid, 


Liquor  Ammonias, 
Sulphide  of  Iron, 

Pure  Acids, 

Chloride  of  Sulphur, 
Acetone , 

Chloroform, 

Aldehyde, 

Chlorate  Baryta, 
Arsenic  Acids, 

Fruit  Essences  for  Con- 


Perchloride  of  Iron, 
Sulphite  and  Hyposul¬ 
phite  of  Soda, 
Phosphates  of  Soda  and 
Ammonia, 

Ethers , 

Bromides, 

Iodides , 

Scale  and  Granular  Pre. 

parations, 

Sulphide  of  Sodium. 


fectionery  &  Liqueurs, 

also, 

Pure  Photographic  Chemicals  of  every  kind. 

MANUFACTURED  BY 

WILLIAM  BAILEY  &  SON, 

HORSELEY  FIELDS  CHEMICAL  WORKS, 
WOLVERHAMPTON. 


Cilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 

quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 
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d  oult  o  n  w  a  t  t  s 

HIGH  STREET,  LAMBETH,  LOUDON,  S.E. 

MANUFACTURERS  OF 

STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 

And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS, 


(Dr.  Bernays’s  Patent.) 


The  Patent  Manganous  Carbon  Filter  combines  important  improvements  in  construction 
which  have  been  effedted  by  Messrs.  Doulton  &  Co.,  in  conjunction  with  a  valuable  invention 
made  by  Dr  Bernays,  Professor  of  Chemistry  at  St.  Thomas’s  Hospital;  Public  Analyst; 

Chemist  to  the  Kent  Water  Works,  & c.,  &c.,  &c. 

NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E. 

Depots: — Granville  St.,  Birmingham  ;  ioo,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


WILLIAM  AND  WILLIAM  T.  FIELD. 

A/fANUFACTURERS  of  the  Celebrated 

1V1  STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant, i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction .  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRIC  K-W  ORICS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
ILdl.AII^CEIiElSUriEIEe,. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


FACTORIES. 

Reddish  and  Bradfosd, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


Pure  Carbolic  Acid,  Cryst.  at  42' 
,  ,,  do.  Hydrate  of 

Medicinal 
Commercial 


MANUFACTURERS 

Carbolic 


C,  i  Discovered 
'  J  by  C.  Lowe 


do. 

Cryst.  at 

35° 

C. 

do.No.i  ,, 

35° 

C. 

do. 

2 

290 

C. 

do. 

3  » > 

12° 

C. 

do. 

4  liquid  at 

o° 

C. 

Carbolic  Acid  Disinfecting  Powder. 


OF 
Acid 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst  .) 
Sulpho-Phenates  &  Sulpho- 
CresylatesofSoda, Potash  , 
Zinc, Iron, and  Alumina. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878. 

Glycerine 


Benzol  (Cryst ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 
TUTTTTGOTUTT. 


FIRE  BRIC  KS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
IFORikfS,  TAPS,  &>c.,  &c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 


London:  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davey,  at  the  Office,  Boy  Court,  Ludgate  Hill,  E.C, 
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CONTENTS. 

Articles:—  Page 

Manometric  Observations  in  the  Electric  Arc,  by  Professor 

Dewar,  F.R.S .  37 

On  a  Method  for  Estimation  of  Organic  Nitrogen  in  Liquids  and 

Solids,  by  William  Bettel . 38 

Proceedings  of  Societies: — 

Chemical  Society.— The  Chemistry  of  Bast  Fibres— A  New 
Apparatus  for  the  Determination  of  Melting-points — Adtion  of 
Heat  on  Mercuric  Chloride — Contributions  to  the  History  of 
Cerium  Compounds — Reaction  of  Chromic  Anhydride  with  Sul¬ 
phuric  Acid — Dibenzyl-anilin  and  its  Isomerides  .  38 

Newcastle-upon-Tyne  Chemical  Society.— Variation  in  the 

Composition  of  Steel  Forgings .  40 

Philosophical  Society  of  Glasgow. — The  Dissociation  of 

Chemical  Compounds  .  43 

Chemical  Notices  from  Foreign  Sources . 46 

CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 

A  Chemist,  with  capital,  who  has  had  a  large 

and  varied  experience  in  Chemical  Industries,  is  desirous  of  a 
share  in  a  well-established  business. — Address,  W.  Y.  Forgie,  Che¬ 
mist,  High  Street,  Falkirk,  N.B. 

TO  TAR  DISTILLERS  AND  OTHERS. 

A  Practical  Man  is  open  to  an  Engagement. 

Tar  Distilling,  Benzoles,  Anthracene,  Carbolic,  Sulphate  and 
Liquid  Ammonias,  Analysis,  and  Erection  of  Plant. — Address,  Tar, 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

(Chemical  Works  Foreman  is  open  for  an 

Engagement  in  Crude  Tar  Distillery,  Sulphate  and  Liquor 
Ammonia  Works.  Also  understands  Chemical  Manures.  Can  keep 
the  Works’  Books  and  do  correspondence  if  required. — Address  B.  C., 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C, 

TO  BREWERS  AND  OTHERS  INTERESTED. 

A/r  anufadlure  of  Glucose,  Invert-Sugar,  and 

other  Allied  Substances.  A  Gentleman  of  large  experience, 
desires  to  meet  with  another  to  join  him  in  carrying  out  a  larger 
work.  Processes  new  and  simple.  Orders  can  be  had  to  a  consider¬ 
able  extent.  Principals  only  treated  with. — Apply  to  “  Techo,” 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

TO  ANALYSTS. 

Situation  Wanted  by  a  Young  Man,  fully  quali- 

fied.  Has  had  considerable  experience  in  Public  Analyst’s 
laboratory  and  physiological  research.  Good  references.  Reasonable 
salary  only  expected.— Apply,  F.C.S.,  Chemical  News  Office,  Boy 
Court,  Ludgate  Hill,  London,  E.C. 

YWanted,  Re-engagement  by  a  Chemist  with 

’  ’  thoroughly  Practical  and  Theoretical  Experience.  First  Class 
Analyst.  Highly  recommended. — Address,  L.  F.,  9,  Everton  Road, 
Shakespeare  Street,  Manchester,  C.-on-M. 

npo  BE  LET  or  SOLD,  Cheap,  near  Wolver- 

hampton,  the  whole  or  any  portion  of  a  Works  of  about  an  acre. 
Branch  from  Main  line  of  Railway  running  into  every  part  of  it; 
Independent  Wharf  to  Canal ;  and  use  of  Steam  Boilers  and  Engines 
if  required.  Adjoins  Oil  of  Vitriol  and  Manure  Works  and  unused 
Phosphorus  Works.-Address  “  W.,”  Messrs.  Wenham,  Bros.,  and 
Agar,  Public  Accountants,  Birmingham. 


GRIFFIN’S 

HANDICRAFT. 

SECOND  EDITION. 

Price  45.  7 d.  post  free. 


C  H  E  M 


I  C  A  L 


CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 


JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 

THE  JOURNAL  OF  SCIENCE 

for  JANUARY  (Price  is.  6d.),  includes — 

The  Law  of  Evolution:  Is  it  General? 

Disunion  in  the  Camp. 

Phrenology  and  Animal  Psycholdgy.  By  J.  W.  Slater. 

The  Principles  of  Magnetism,  By  Charles  Morris. 

Analyses  of  Books.  Correspondence.  Notes. 

Index,  Title-page,  &c.,  to  Vol.  III. 

London :  3,  Horse-Shoe  Court,  Ludgate  H  ill. 

INSTITUTE  OF  CHEMISTRY. 


AJ  OTICE. — The  next  Examination  in  Pradtical 

’  Chemistry  in  connection  with  the  Institute  will  be  held  on 
MONDAY,  20th  FEBRUARY,  and  four  days  following.  Candidates 
for  the  Associateship  who  intend  entering  for  this  Examination  should 
communicate  with  the  Secretary,  Mr.  Charles  E.  Groves,  at  Somer¬ 
set  House  Terrace,  W.C.,  before  the  10th  February. 

TO  CHEMICAL  MANUFACTURERS  &c. 


DARWEN  CORPORATION  GAS  WORKS. 


'T'he  Gas  Committee  of  the  above  Corporation 

are  prepared  to  receive  TENDERS  for  the  Surplus  Tar  and 
Ammoniacal  Liquor  produced  at  these  Works  for  one,  three,  or  five 
years,  from  March  next.  Coals  carbonised,  about  9000  tons  annually. 

Further  particulars  and  Forms  of  Tender  may  be  had  on  application 
to  the  undersigned. 

Sealed  Tenders,  endorsed  “Tender  for  Tar  or  Ammonia  Liquor,” to 
be  sent  to  C.  Costerer,  Esq.,  Town  Clerk,  Darwen,  on  or  before 
February  14th  next-  By  Order — 

THOS.  DUXBURY. 

_ Manager  Gas  Works,  Darwen. 

BLOWPIPE  ANALYSIS. 

■private  Lessons  in  the  Art,  by  New  and  Easy 

Methods,  in  the  Assay  of  Minerals,  Metallic  Ores,  Testing 
Chemicals,  Salts,  Reagents,  &c.,  by  an  Analytical  Chemist,  F.C.S. 
All  necessary  apparatus,  reagents,  minerals,  &c.,  supplied.  Terms 
moderate. — Address,  W .,  43,  Burton  Crescent,  St.  Pancras,  London. 
W.C. _ _ _ _ ’  ’ 

pOR  SALE. — About  one  and  a  half  Tons  of 

.  Waste  Material  consisting  of  Pure  Hydrated  Peroxide  of  Iron, 
suitable  for  converting  into  the  Perchloride  or  Persulphate, — Apply 
E.  Hilder,  Woking,  Surrey. 

TO  MANUFACTURING  CHEMISTS. 

A  Merchant  in  France,  having  exceptional 

\  opportunities  of  Disposing  of  Sulpho-carbonates  in  quantities 
throughout  that  country,  would  be  glad  to  accept  an  Agency  from 
some  first  rate  Manufacturing  Chemist  who  could  supply  the  article 
in  large  quantity  and  best  condition.  Excellent  references  will  be 
given.— Address,  K.  N.,  at  C.H.  May  and  Co.’s  General  Advertising 
Offices,  78,  Gracechurch  Street,  London. 
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L.  OERTLING, 

TURNMILL  STREET 

('OPPOSITE  FARRINGDON  STREET! 

^  STATION.  / 

MANUFACTURER  OF 

l  MI0AL,  ASSAY,  *  BULLION  BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

COUNCIL  MEDAL,  1851.  FIRST  CLASS  MEDAL,  1854  and  1863. 


F.  E.  BECKER  &  CO., 

Wholesale  Exporters,  Importers,  and  Manufacturers, 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  to  recommend  to  Professors  of  Universities,  Colleges,  and  Schools,  Analysts,  Dealers,  and  others 

their  well-assorted  and  large  stock  of  every  description  of 

Chemical  and  Physical  Apparatus,  Pure  Chemicals,  &c. 

NEW  ILLUSTRATED  PRICE  LIST  ON  APPLICATION. 


\ 


MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 


IMPORTERS  «  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL,  AND  OTHER  APPARATUS- 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 


13  Sc  15<  HVCOSIEErST  STEEET* 

HEWCASTLE-ON-TYNE. 


TOWNSON&  MERCER, 

8g,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufacturers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 


QMlicates  of  Soda  and  Potash  in  the  state  of 

^  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 


SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 

MAKERS: 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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Advertisements, 


EGLINTON  ALUM 


CLAY 


(Similar  to,  but  containing  Less  Iron  than, 

BAUXITE). 


THE  EGLINTON  OHEMIOAL  COMPANY Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65*00  p.  ct. 

52*37  p.  Ct. 

43*41  p.  Ct. 

Peroxide  of  Iron 

...  0-50  „ 

1*29  „ 

I*8l  „ 

Silica,  •••  •  ••  mi 

...  4*50  „ 

19*24  „ 

34*35  » 

Water  of  combination 

...  30*00  „ 

27‘13  ?  > 

20*52  „ 

100*00 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast ;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Peace,  Glasgow. 
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CALVERT’S 

CARBOLIC 

NEWTON  CFANE,  mAArnTJ 
Esq.,  late  U.S  Consul,  JL  1. J  ILff  J.  JLji. 
Manchester,  says: — 

d^spowDEa 

PowderisTHF  w  W 

BEST  I  EVER  USED.  In  this  opinion  I 
am  joined  by  all  the  members  of  my  iamiiy.” 


6d.,  is.,  and  is.  6d.  boxes  at  any  Chemist’s. 

F.  C.  CALVERT  &  CO..  MANCHESTER. 

Awarded  Sixteen  Prize  Medals  and 
Diplomas. 


CALVERT’S 


Hsr  CARBOLIC 


riSSDOG  SOAP 

Glasbury,  ow-  w  ^ 
ner  of  the  Champion  Mastiff  “  Granby 
says: — “I  consider  your  Carbolic  Acid  Dog 
Soap  a  very  superior  article  forwashing  Dogs. 
It  is  effectual  in  its  abtion,  and  easy  to  mani¬ 
pulate;  I  am  very  pleased  with  it.” 


F.  C.  CALVERT  &  CO.,  MANCHESTER. 


Awarded  Sixteen  Prize  Medals  and 
Dipomas. 


CALVERT’S 
No.  5  CARBOLIC 


1  lb.  Bars. 
4^d.  each. 


4 


SOAP 


Highly  effective  for  Laundry  and  Kitchen 
Uses;  washes  with  hot,  cold,  or  warm  hard 
or  soft  water;  and  is  a  thorough  cleanser  and 
purifier  of  Linen,  Flannels,  Woodwork,  or 
Painted  Walls. 


F.  C.  CALVERT  &  CO.,  MANCHESTER. 


Awarded  Sixteen  Prize  Medals  and 
Diplomas. 


JAMES  WOOLLEY,  SONS,  &  GO., 

69,  MARKET  STREET,  MANCHESTER, 

DEALERS  IN 

CHEMICAL  AND  SCIENTIFIC  APPARATUS,  CHEMICAL  REAGENTS, 

GERMAN  GLASS  AND  PORCELAIN, 

CHEMICAL  THERMOMETERS,  BOTTLES,  LABELS,  &C„ 

FOR  THE  USE  OF 

ANALYSTS,  SCIEITCB  TEACHERS  & 

Price  Lists  on  Application. 


WILLIAM  AND  WILLIAM  T.  FIELD. 

Manufacturers  of  the  Celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  theyhavegiven  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAHCIHBSTEE. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


FACTORIES. 
Reddish  and  Bradfotd, 
MANCHESTER. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


TOWN  OFFICES  : 
43,  Piccadilly, 
MANCHESTER. 


BRONZE  MEDAL,  PARIS,  1867. 

Pure  Carbolic  Acid,  Cryst.  at  42" 


*  !* 

do. 

Hydrate  of 

Medicinal 

do. 

Cryst.  at 

35° 

C. 

Commercial 

do. No. 1  ,, 

35° 

c. 

»  * 

do. 

2 

290 

c. 

1  . 

do. 

3  » » 

12° 

c. 

>  I 

do. 

4  liquid  at 

0° 

c. 

MANUFACTURERS 

C,  I  Discovered 
I  by  C.  Lowe 


Carbolic  Acid  Disinfecting  Powder, 


GOLD  MEDAL,  PARIS,  1878. 

OF 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 

Sulfho-Phenic  Acid  (Cryst.) 

Sulpho-Phenates  &  Sulpho- 
Cresylates  of  Soda, Potash  , 

Zinc, Iron, and  Alumina. 


Benzol  (Cryst ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosoiic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

ZEUTTnsrco^uiur. 


FIRE  BRICKS, 
GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
JFORMS,  TAPS,  &c.,  &c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 
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CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 

A  Chemist,  with  capital,  who  has  had  a  large 

and  varied  experience  in  Chemical  Industries,  is  desirous  of  a 
share  in  a  well-established  business. — Address,  W.  Y.  Forgie,  Che¬ 
mist,  High  Street,  Falkirk,  N.B. 

A  Young  Man,  just  finished  his  studies,  wishes 

a  Situation  in  Chemical  Wotks.  Age  23.  Good  certificate. 
Thorough  knowledge  of  German. — Address,  A.  B.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

TO  ANALYSTS. 

Situation  Wanted  by  a  Young  Man,  fully  quali¬ 
fied.  Has  had  considerable  experience  in  Public  Analyst’s 
laboratory  and  physiological  research.  Good  references.  Reasonable 
salary  only  expected. — Apply,  F.C.S.,  29,  St.  Pauls  Road,  Camden 
Square,  N.W. 

FT  ngagement  Wanted  as  Manager.  Many 

^  years'  chemical,  mechanical,  and  pradtical  experience  in  the 
eredtion  of  plant,  development  of  process,  and  management  of  workmen. 
Highest  references. — Address,  J.,  1,  Almond  Villa,  Barry  Road,  East 
Dulwich,  London,  S.E. 

Junior  Chemist  Wanted. — Apply,  stating  age 

and  salary  expedted,  to  The  Connah’s  Quay  Alkali  Co.,  Limited, 
near  Flint. 


Wanted, 

*  *  qo  c'all 


Good  Still,  to  hold  from  20  to 

30  gallons. — Apply  to  John  Poynter  and  Son,  Greenock. 

^Wanted,  a  Manager  to  a  Tar  Distilling  Works 

'  '  in  France.  Must  be  fully  efficient  to  eredt  Plant  of  most  recent 
improvements  and  able  to  superintend  the  whole  working. — Address, 
F.R.S.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London, 
E.C. 


TO  MANUFACTURING  CHEMISTS. 

essrs.  Howarth  and  Hodson,  Plumbers 

and  Lead  Burners,  are  open  to  Contradt  for  the  Lining  of 
Towers,  Chambers,  &c, — Address, Howden  Dyke,  Howden,  Yorkshiie, 


M 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 

THE  JOURNAL  0~F  SCIENCE 

for  FEBRUARY  (Price  is.  6d.),  includes — 
Mind-reading  or  Muscle-reading. 

Haunted  Houses  and  their  Phenomena:  Subjedtive  or  Objedtive? 
By  Frank  Fernseed. 

The  Principles  of  Magnetism.  By  Charles  Morris. 

Beauty  in  the  Eyes  of  an  Evolutionist.  By  F.  Ram. 

Silk  and  Silkworms.  By  J.  W.  Slater. 

The  "Mystery  ”  of  Geological  Faults.  By  Robert  Ward, 

Analyses  of  Books.  Correspondence.  Notes. 

London :  3,  Horse-Shoe  Court,  Ludgate  Hill. 

INSTITUTE  OF  CHEMISTRY. 


NOTICE. — The  next  Examination  in  Practical 

Chemistry  in  connedtion  with  the  Institute  will  be  held  on 
MONDAY,  20th  FEBRUARY,  and  four  days  following.  Candidates 
for  the  Associateship  who  intend  entering  for  this  Examination  should 
communicate  with  the  Secretary,  Mr.  Charles  E.  Groves,  at  Somer¬ 
set  House  Terrace,  W.C.,  before  the  10th  February. 

TO  CHEMICAL  MANUFACTURERS  &c. 


DARWEN  CORPORATION  GAS  WORKS. 


/T'he  Gas  Committee  of  the  above  Corporation 

are  prepared  to  receive  TENDERS  for  the  Surplus  Tar  and 
Ammoniacal  Liquor  produced  at  these  Works  for  one,  three,  or  five 
years,  from  March  next.  Coals  carbonised,  about  9000  tons  annually. 

Further  particulars  and  Forms  of  Tender  may  be  had  on  application 
to  the  undersigned. 

Sealed  T enders,  endorsed  “  T ender  for  Tar  or  Ammonia  Liquor,”  to 
be  sent  to  C.  Costerer,  Esq.,  Town  Clerk,  Darwen,  on  or  before 
February  14th  next-  By  Order — 

THOS.  DUXBURY. 

_ _ Manager  Gas  Works,  Darwen. 

Coils  and  Manures — Wanted,  Instruction  in 

the  Analysis  of.  None  need  apply  unless  prepared  to  give 
advertiser  every  assistance  and  not  mere  class  instruction. — Letters 
to  H.  C.  Williams,  Chemical  Laboratory,  King’s  College,  Strand. 


W  HOUGHTON,  Fairfield  Road,  Man- 

•  Chester,  Contractor  for  the  Building  and  Erection  of  all 
classes  of  Stills  used  in  the  Distillation  of  Tar,  Ammonia  Liquor, 
Oil  and  Rosin  Furnaces,  &c.,  for  all  classes  of  Chemical  Works! 
W.  H.  begs  to  say  that  he  has  had  experience  in  all  the  above 
branches  extending  over  a  period  of  35  years,  and  having  given  it  his 
entire  study,  can  assure  those  who  may  favour  him  with  their  com¬ 
mands  that  they  will  not  be  disappointed  as  to  economy,  utility,  and 
efficiency  in  every  respeCt. — Address,  William  Houghton,  Fairfield 
Road,  Manchester. 
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L.  OERTLING,  knowing  that  stands  of  his 
Balances  are  now  being  sold  with  beams  which 
are  not  his  manufacture,  and  vice  versa,  thereby 
making  apparently  two  Oertling’s  Balances 
instead  of  only  one,  begs  to  notify  that  all 
Balances  manufactured  by  him  bear  his  name 
both  on  beam  and  stand. 


F.  E.  BECKER  &  CO., 

Wholesale  Exporters,  Importers,  and  Manufacturers, 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  to  recommend  to  Professors  of  Universities,  Colleges,  and  Schools,  Analysts,  Dealers,  and  others 

their  well-assorted  and  large  stock  of  every  description  of 

Chemical  and  Physical  Apparatus,  Pure  Chemicals,  dc, 

NEW  ILLUSTRATED  PRICE  LIST  ON  APPLICATION. 


MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  4  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS. 
CHEMICAL,  ELECTRICAL,  AND  OTHER  APPARATUS- 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 


13  &  15;  MOSLEY  STEEET' 

NEWCASTIE-ON-TYNE, 


SCIENTIFIC  AND  INDUSTRIAL  WORKS. 

PUBLISHED  BY  MESSRS.  LONGMANS  &  CO. 

TTRE’S  DICTIONARY  of  ARTS,  MANU- 

FACTURES,  and  MINES,  containing  a  Clear  Exposition 
of  their  Principles  and  Pradtice.  Seventh  Edition,  re-written  and 
enlarged.  Edited  by  Robert  Hunt,  F.R.S.,  Keeper  of  Mining  Re¬ 
cords  ;  assisted  by  numerous  Contributors  eminent  in  Science  and 
familiar  with  Manufaaures.  Complete  in  Four  Volumes,  with  2500 
Woodcuts,  price  £7  7s.  cloth. 

n  WILT’S  ENCYCLOPAEDIA  of  ARCHI- 

VJ  TECTURE,  Historical,  Theoretical,  and  Praaical;  illustrated 
with  more  than  1100  Wood  Engravings  from  Drawings  by  j.  S.  Gwilt. 
Revised,  with  Alterations  and  Considerable  Additions,  by  Wyatt 
Papworth,  Fellow  of  the  Royal  Institute  of  British  Archiredts ; 
additionally  illustrated  with  nearly  400  Wood  Engravings  by  O. 
Jewitt,  and  nearly  200  other  Woodcuts.  1  vol.  8vo.,  pp.  1400,  price 
5zs.  6d.  cloth. 

DICTIONARY  of  CHEMISTRY  and  the 

ALLIED  BRANCHES  of  OTHER  SCIENCES.  By 
Henry  Watts,  F.R.S.,  Editor  of  the  Journal  of  the  Chemical  So¬ 
ciety,  assisted  by  eminent  Scientific  and  Praaical  Chemists.  With 
a  Third  Supplement,  completing  the  Record  of  Chemical  Discovery 
to  the  end  of  the  year  1878,  including  the  more  Important  Dis¬ 
coveries  made  in  1879  and  1880.  9  vols.  8vo.,  price  £15  2S.  6d.  cloth. 

PLEMENTS  of  CHEMISTRY,  Theoretical 

/  and  Praaical.  By  W.  Allen  Miller,  M.D.,  LL.D.,  F.R.S., 
&c. 

I.  — Chemical  Physics,  Sixth  Edition,  revised,  with  Additions,  by 
H.  Macleod,  F.C  S.,  with  274  Woodcuts.  Price  16s. 

II.  — Inorganic  Chemistry,  Sixth  Edition,  revised,  with  Additions, 
by  C  E,  Groves,  F.C.S. ;  with  376  Woodcuts.  24s. 

III.  — Organic  Chemistry,  Fifth  Edition,  re-written  by  E.  H.  Arm¬ 
strong,  F.R.S.,  and  C.  E.  Groves,  F.C.S.  Hydrocarbons,  Alco¬ 
hols,  Ethers,  Aidehides,  and  Paraffinoid  Acids;  with  20  Woodcuts. 
Price  31s.  6d. 

London:  LONGMANS  and  Co. 

M  R  .  T~.  n  MERRY, 

ASSAYER  AND  ANALYT'CAL  CHEMIST 
SWANSEA, 
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EGLINTON 


ALUM 


ill 

CLAY 


(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65*00  p.  ct. 

52*37  p.  ct. 

43-41  p.  Ct. 

Peroxide  of  Iron 

0*50  „ 

1-29  „ 

I*8l  „ 

Silica,  &c.  •••  •••  ••• 

...  4*50  „ 

I9-24  „ 

34*35  » 

Water  of  combination 

...  30*00  „ 

27*13  „ 

20-52  „ 

IOO'OO 

100-03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy  ;  f.o.b.  at  Larne  or  Belfast ;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 
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Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool.  * 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS,  • 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or'anv  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufaaurers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

^ Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant.  .  , 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldons 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro- Glycerine  and 

^  Steam  Superheaters  improved  for  Oil  Tar,  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels;  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
bv  Patent  Machinery. 

Makers  of  Maftear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 
Lists  sent  on  Application. 


Carr’s  Patent  laboratory  Mill. 

For  Chemicals,  Drugs,  Powders,  Minerals,  Paints,  and,  General 
Laboratory  Purposes. 

Approved  by  some  of  the  most  eminent  Chemists,  and  awarded 
the  Silver  Prize  Medals  of  the  Manchester  and  Liverpool,  and  the 
Middleton  Agricultural  Shows. 

From  Messrs.  E.  H.  Smyth  &  Co.,  21  Duke 
Street,  Edinburgh,  and  69,  Coleman  Street, 
City,  London. — The  small  Levigator  Mill  we 
recently  got  from  you  works  most  efficiently, 
and  is  a  great  economiser  of  time. 


The  chief  feature  in  this  machine  is,  that 
although  it  can  be  turned  with  ease  by  a  boy, 
it  has  immense fridtional  powerfor  levigating 
purposes.  This  is  caused  by  the  runner  being 
driven  at  a  much  greater  speed,  but  in  the 
same  diredtion,  than  the  bowl.  The  surfaces 
being  Minton  ware,  they  are  clean,  smooth, 
and  durable. 

Testimonials  on  application. 

£11  nett  cash,  delivered  in  Manchester. 

The  diameter  of  the  bowl  is  18  ins.,  and  it  and  the  runners  are  made 
Minton  wave.  It  is  useful  for  Painters,  Chemists,  Grocers,  and 
Cooks,  for  triturating  and  mixing  Medicines,  Vegetable  Powders,  Oint¬ 
ments,  Paints,  Sugar,  Salt,  Spices,  Herbs,  Meat  for  Potting,  and  will 
grind  the  coarsest  Emery  into  a  nearly  Impalpaele  Powder  in  a 
few  seconds.  The  pan  can  be  tilted  for  emptying,  as  shown  in  the 
dotted  lines ;  it  can  be  worked  by  hand  or  power. 

W.  H.  BAILEY  and  CO.,  Engineers,  &c., 

ALBION  WORKS,  SALFORD,  MANCHESTER. 

BISULPHIDE  OF  CARBON. 

CHLORIDE  OF  SULPHUR. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


8T  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


GAS  PURIFICATION  &  CHEMICAL  CO.,  LIMITED, 

161,  162,  163,  Palmerston  Buildings,  London,  E.C. 

Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 
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PATENTS. 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instrudtions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882' 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  all  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office  : — 

W.  P.  THOMPSON  and  BOULT,  323,  High  Holborn,  W.C. 

jgERNERS  COLLEGE  of  CHEM I STRY. 

Instrudtion  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  diredtion  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  n  to  5  a.m.and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Pradtical  Investigations  conneaed  with 
Patents,  &c., conducted. 

Prospeauses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44,  Berners-street  W. 

Silicates  of  Soda  and  Potash  in  the  state  of 

VJ  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufaaure  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 


BISULPHIDE 
OF  CARBON 

PROTOSULPHATE 

RED  OXIDE 
OXYCHLORIDE, 
Sulphocyanide, 


And  every  other  Mercurial  Preparation. 


BISULPHITE  OF  LIME,  TETRACHLORIDE  OF  CARBON. 


^.Oxysulphuret  of  Antimony,  Glacial  Acetic  Acid, 


Liquor  Ammonia, 
Sulphide  of  Iron, 

Pure  Acids, 

Chloride  of  Sulphur, 
Acetone , 

Chloroform, 

Aldehyde, 

Chlorate  Baryta, 
Arsenic  Acids, 

Fruit  Essences  for  Con¬ 
fectionery  &  Liqueurs, 


Perchloride  of  Iron, 
Sulphite  and  Hyposul¬ 
phite  of  Soda, 
Phosphates  of  Soda  and 
Ammonia, 

Ethers, 

Bromides, 

Iodides  , 

Scale  and  Granular  Pre¬ 
parations, 

Sulphide  of  Sodium. 


Pure  Photographic  Chemicals  of  every  kind. 

MANUFACTURED  BY 

WILLIAM  BAILEY  &  SON, 

HORSELEY  FIELDS  CHEMICAL  WORKS, 
WOLVERHAMPTON. 


THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


Published  every  Friday.  Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £ 1 . 


CHARGES  FOR  ADVERTISEMENTS. 

£  s.  d. 

Five  lines  in  column  (about  10  words  to  line'  036 


Each  additional  line . 006 

Whole  column  . 1  1;  o 

Whole  page .  ..  ..  ..  3  0  0 


A  reduction  made  for  a  series  of  insertions 
Cheques  and  Post-Office  Orders,  crossed  “London  and  Count, 
Bank,”  payable  to  the  order  of  William  Crookes. 

BOY  COURT,  LUDGATE  HILL,  LONDON.  E.C. 


TOWNSON  &  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufadturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c„ 

For  Analysis  and  the  general  Laboratory  Use  of  Manufacturers 
and  Professors  of  Universities,  Schools,  Mines,  See. 


Now  ready, 

TOWNSON  &  MERCER'S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 


BECKER  &  SONS, 

MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


BECKER’S  STUDENT’S  BALANCE ,in polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry3ogrammes 
in  each  pan  and  turn  to  J  milligramme, nickel  plated  pans  £2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black. .  £213 


Sole  Agents  for  England ,  Ireland,  and  Wales:— 

TOWNSON  ft  MERGER. 


Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application 
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DOULTON  &  WATTS 

HIGH  STREET,  LAMBETH,  LONDON,  S.E. 

MANUFACTURERS  OF 


STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES, 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 


And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 
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(Dr.  Bernays’s  Patent.) 


ThePatent  Manganous  Carbon  Filter  combines  important  improvements  inconstrudtion 
which  have  been  effedted  by  Messrs.  Doulton  &  Co.,  in  conjunction  with  a  valuable  invention 
made  by  Dr  BeRNAYs,  Professor  of  Chemistry  at  St.  Thomas’s  Hospital;  Public  Analyst 
Chemist  to  the  Kent  Water  Works,  See.,  & c.,  &c. 

NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E. 

Depots: — Granville  St.,  Birmingham  ;  100,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


WILLIAM  AND  WILLIAM  T.  FIELD. 

Manufacturers  of  the  Celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
duringwhich  time  they  have  given  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD&CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAUCIIESTER. 

CHEMICAL  &  PHYSICAL  APPARATUS, 

BOTTLES,  PURE  CHEMICALS, 

REAGENTS,  STANDARD  SOLUTIONS 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


FACTORIES. 

Reddish  and  Bradfotd, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


Pure  Carbolic  Acid, 

,  Cryst.  at 

420,2  C. 
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do. 

Hydrate  of 

Medicinal 

do. 

Cryst.  at 

35°  C. 

Commercial 

do.No.x  ,, 

35°  C. 

>  t 

do. 

2  ii 

290  C. 

i  . 

do. 

3  1 1 

12°  C. 

»  » 

do. 

4  liquid  at 

o°  C. 

Carbolic  Acid  Disinfecting  Powder. 


MANUFACTURERS  OF 

|  Discovered  |  CARBOLIC  ACID  GLYCERINE 
J  by  C. Lowe  SOLUTIONS. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
Cresylates  of  Soda, Potash  , 
Zinc, Iron, and  Alumina. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878. 


Benzol  (Cryst ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

:R,TT3sroo£u:ur. 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &>c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 
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CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 

TO  MANUFACTURING  CHEMISTS. 

A/Tessrs.  Howarth  and  Hodson,  Plumbers 

and  Lead  Burners,  are^open  to  Contradt  for  the  Lining  of 
Towers,  Chambers,  &c. — Address,  Howden  Dyke,  Howden,  Yorkshiie. 

The  Royal  Polytechnic  Institution,  Regent  Street. - The  excellent 

Plant  and  Machinery,  very  expensive  Optical  and  Eledtrical  Appa¬ 
ratus,  capital  Fittings  and  Effedts. 

'DUSHWORTH,  ABBOTT,  and  STEVENS 

'■(having  sold  the  Property)  are  instrudted  to  SELL  by  AUCTION, 
on  the  Premises,  on  Tuesday,  Feb.  28,  and  Following  Days,  the 
excellent  PLANT  and  MACHIN ERY,  comprising  a  4-horse  power 
compound  cylinder  steam-engine,  and  a  smaller  high-pressure  beam 
ditto,  tubular  boilers,  shafting,  lathes,  forges,  engineers’  tools,  &c.  ; 
very  expensive  and  extremely  clever  life-size  mechanical  figures  of 
Blondin  and  Leotard, eledtrical  machine,  great  indudtion-coil,  cast-iron 
diving-bell,  a  beautiful-toned  eledtric  organ  by  Bryceson  and  Sons, 
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of  nearly  4000  dissolving  views  highly  finished  and  painted  with  great 
skill,  and  a  large  quantity  of  very  expensive  optical  and  eledtrical 
apparatus,  used  in  the  world-renowned  entertainments  given  for  so 
many  years  in  this  building,  numerous  cleverly-executed  models, 
fittings  of  theatre,  scenery,  theatrical  wardrobe,  and  miscellaneous 
Effedts. — May  be  viewed  on  the  Friday  and  Saturday  and  day  pre¬ 
ceding  the  sale  ;  and  catalogues  had  on  the  Premises  ;  or  of  Messrs. 
Rushworth,  Abbott,  and  Stevens,  Audtioneers  and  Surveyors  22 
Saviie  Row,  Regent  Street,  W. 

Y\J  HOUGHTON,  Fairfield  Road,  Man- 

V  V  .  Chester,  Contradtor  for  the  Building  and  Eredtion  of  all 
classes  of  Stills  used  in  the  Distillation  of  Tar,  Ammonia  Liquor, 
Oil  and  Rosin  Furnaces,  &c.,  for  all  classes  of  Chemical  Works. 
W.  H.  begs  to  say  that  he  has  had  experience  in  all  the  above 
branches  extending  over  a  period  of  35  years,  and  having  given  it  his 
entire  study,  can  assure  those  who  may  favour  him  with  their  com¬ 
mands  that  they  will  not  be  disappointed  as  to  economy,  utility,  and 
efficiency  in  every  respedt.— Address,  William  Houghton,  Fairfield 
Road,  Manchester. 
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W.  H,  KING,  Manufacturer,  41,  Russeli,  St.,  Liverpool. 
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INSTITUTE  OF  CHEMISTRY. 


On  Tuesday,  21st  February,  at  8  p.m.,  a 

LECTURE,  with  Experimental  Illustrations,  will  be  delivered 
at  the  rooms  of  the  Chemical  Society,  Burlington  House,  by  Mr.  R. 
Warington,  “  On  Modern  Methods  of  Gas  Analysis,  and  the  Appa¬ 
ratus  Employed  therein.”  Members  of  the  Institute  and  their  friends 
will  be  admitted  by  Ticket. 

CHARLES  E.  GROVES,  Secretary, 
Somerset  House  Terrace,  Strand. 

TO  CHEMICAL  MANUFACTURERS  &c. 


DARWEN  CORPORATION  GAS  WORKS. 


T 


he  Gas  Committee  of  the  above  Corporation 

e  prepared  to  receive  TENDERS  for  the  Surplus  Tar  and 
Ammoniacal  Liquor  produced  at  these  Works  for  one,  three,  or  five 
years,  from  March  next.  Coals  carbonised,  about  9000  tons  annually. 

Further  particulars  and  Forms  of  Tender  may  be  had  on  application 
to  the  undersigned. 

Sealed  Tenders,  endorsed  "  Tender  for  Tar  or  Ammonia  Liquor,”  to 
be  sent  to  C.  Costerer,  Esq.,  Town  Clerk,  Darwen,  on  or  before 
February  14th  next-  By  Order — 

THOS.  DUXBURY. 

Manager  Gas  Works,  Darwen. 

BOROUGH  OF  SALFORD. 


yWanted,  a  Chemist  for  the  Gas  Department 

*  ’  of  the  Borough  of  Salford,  at  a  salary  of  £ 120  per  annum. 

All  information  as  to  the  duties  of  the  position  may  be  obtained  on 
application  to  the  Engineer,  Mr.  Samuel  Hunter. 

Applications  endorsed  “  Application  for  Position  of  Chemist," 
stating  age  and  experience,  accompanied  by  recent  testimonials,  may 
be  addressed  to  me  on  or  before  the  18th  instant. — By  order, 

Town  Hall,  Salford,  JOHN  GRAVES, 

8th  February,  1882.  Town  Clerk. 

TO  ANALYSTS. 

Situation  Wanted  by  a  Young  Man,  fully  quali¬ 
fied.  Has  had  considerable  experience  in  Public  Analyst’s 
laboratory  and  physiological  research.  Good  references.  Reasonable 
salary  only  expe&ed.— Apply,  F.C.S-j  29»  St.  Pauls  Road,  Camden 
Square,  N.W. 


il 


A  dvertisements 


{Chemical  News, 
Feb.  10, 1882. 


L.  GERTLING, 

TURNMILL  STREET 

/OPPOSITE  FARRINGDON  STREET\ 

^  STATION.  ) 

MANUFACTURER  OF 

t  HEMICAL,  ASSAY,  A  BULLION  BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

MEDAL,  1851.  FIRST  CLASS  MEDAL,  1854  and  1862 


F.  E.  BECKER  &  CO., 

Wholesale  Exporters,  Importers,  and  Manufacturers, 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  to  recommend  to  Professors  of  Universities,  Colleges,  and  Schools,  Analysts,  Dealers,  and  others 

their  well-assorted  and  large  stock  of  every  description  of 

Chemical  and  Physical  Apparatus,  Pure  Chemicals,  dc. 

NEW  ILLUSTRATED  PRICE  LIST  ON  APPLICATION. 


UNIVERSAL 


THE  BEST  FILTER-PRESS  ON  THE  MARKET, 

..  r  OF  1600 

EGELIMHUBNER, HALLE  ON  SAALE, GERMANY,™?1 

■  ENGINEERS  AND  IRONFOIINDERS.  m  use 

for  the  Filtration  or  Separation  of  Liquids  from  Solid 


Filter  presses 
in  use. 


in  Wood,  Iron,  Bronze,  or  Lead 

.  ■  ■  ■  .  .  ■  '  ■  r _ 


or  without  attachment,  for  the  perfect  washing  of  the  latter. 


MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  &  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL,  AND  OTHER  APPARATUS- 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 

m  m  c 

13  &  15*  MOSLEY  STREET" 

NEWCASTLE-ON-TYNE. 


TOWNSON&  MERCER, 

8g,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufadlurers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadtuiers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 


Cilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 

SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 

MAKERS: 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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EGLINTON 


ALUM 


Ih 

CLAY 


(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65*00  p.  ct. 

52*37  P- 

ct. 

43*41  P. 

.  ct. 

Peroxide  of  Iron 

0-50  „ 

I’29 

}> 

i*8i 

)} 

Silica,  &c . 

...  4-50  „ 

I9’24 

>} 

34’35 

Water  of  combination 

...  3°‘oo  „ 

27*13 

>> 

20*52 

|f  tjr« 

>> 

IOO’OO 

I®!® 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
egular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
larbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers' 
-Yorks,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J,  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 


* 


n> 


> 

e 


c 

►a 


Alumina .  59*00 


Gertrude  (extra  qual.)  1st  Quality. 


1  C/3 


°’47 

i8*oo 


3  S-q 


O  °  CD 

►— »  t-t 

q  IO 

N  rv 


Peroxide  of  Iron 

Silica  . 

Titanic  Acid 

Lime,  Magnesia,  Potash,  Soda,  and 

Sulphuric  Acid . 

Combined  Water . . .  22*30 


0*23 


53'83 

r57 

8*67 

5*80 

0*83 


2nd  Quality. 

52*00 

4‘57 

12*00 

6*20 


T3 

U 

CO 

3 


CJ 


g  1)0 

>  XI  a 

o  ~  S 


29*27 


I*I4 

24*00 


c 

u> 

n> 

Cu 


99*97 


99*91 


W  V.  3 
<U  C  >“! 

U3  <3 

D, 

CL  4) 

5  •- 

W  X 
3 
cl 

CQ 


100*00 

Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  ol  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufadturers  of  every  description  of 
chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

^ Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant.  , 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldons 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 

Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes, 
pyrites  Burners  for  Irish,  Borwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycenne  and 
Vitriol  Refining.  ,  _ 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 


BAILEY’S  PATENT  HOT-AIR  ENGINE. 

onehorse  power 

COSTS  PENCE 

{gpfj  FOR  FUEL 


gsilS 


'■Cf 

Safa  subssbc 

33. «« 


PUMPlNGp^^^i 

g£3 -'AM'Zi'fZrZt 


FOR 


1  PEN  NY  A  DAY 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


Made  from  i  to  5  horse-power.  561bs.  of  coke  will  keep  a  i-horse 
going  12  hours.  1000  galls,  of  water  lilted  50  feet  high  for  a  penny. 

NO  BOILER.  NO  DANGER. 

Awarded  Prize  Medal  by  the  chief  Societies. 

SOLE  MAKERS— 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester 


CHEMICAL  NEWS 


THE 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 
Published  every  Friday 


Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £1. 


CHARGES  FOR  ADVERTISEMENTS. 

£  s.  d. 

Five  lines  in  column  (about  10  words  to  line'  036 

Each  additional  line .  ••  006 

Whole  column  ..  . . .  1  13  o 

Whole  page . 3  o  o 

A  reduction  made  for  a  series  of  insertions 

Cheques  and  Post-Office  Orders,  crossed  “London  and  County 
Bank,”payable  to  the  orderof  William  Crookes. 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 
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KORTING  BROTHERS 


EUSTGrUsTiEIEIELS, 

17,  LANCASTER  AVENUE,  FENNEL  STREET, 

MANCH  ESTER. 


5 


E.  ROUTING'S  Patent  Universal  Injector 

Works  equally  well  non-lifting  or  lifting.  Can  be  made  to  lift 
24  ft.  Works  with  high  or  low  steam  pressure.  Works  with 
hot  or  cold  water.  Forces  the  water  into  the  boiler  considerably 
above  boiling  point,  thereby  increasing  the  durability  of  the  boiler. 

IS  STARTED  BY  SIMPLY  TURNING  ONE  LEVER. 


SUPPLIED  TO: — 


Belfast. 

Church. 


Hebburn, 


Corporation  Gas  Works 
Foxhillbank  Printing 
Co. 

Mr.  A.  J.  Dickinson. 

R.  Wheen  &  Sons. 

A.  Guinness,  Sons,  & 
Co. 

Lloyd’s  Proving  House. 
P.  &  W.  McClellan. 

A.  Stephens  &  Sons. 
Stevenson  &  Co. 
Tharsis  Sulphur  Co. 


Leeds. 

Lincoln. 

London. 


Polmont. 

Sittingbourne. 

Sunderland. 

Widnes. 


Corporation  GasWorks. 
Messrs.  Robey  &  Co. 

May  &  Baker. 
Merryweather  &  Sons. 
Victoria  Graving  Dock 
Co. 

Nobel’s  Explosive  Co., 

Lim. 

Mr.  E.  Lloyd. 

The  Ford  Works  Co. 
Gaskell,  Deacon,  &  Co. 
Jas.  Muspratt  &  Sons. 


Price  Lists  and  Testimonials  on  Application. 


FLETCHER'S  PATENT 

AUTOMATON  BLOWPIPE, 


r  This  at  once  supersedes  the  whc  la  of  the  patterns  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfectly  adapted  ior  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  or  hand  blowpipe  as  desired.  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET,  WARRINGTON. 


\Water-Glass,  or  Soluble  Silicates  of  Soda 

*  and_  Potash,  in  large  or  small  quantities,  and  either  sol  id 
i?  solution,  at  ROBERT  RUMNEY’S,  Ardwick  Chemical 
Works  Manchester. 


T?  .A.  TEUTS  . 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  a  1  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  ,  .  , 
A  very  valuable  digest.” — Engineer. 

London  Office  : — 

W.  P.  THOMPSON  and  BOULT,  323,  High  Holborn,  W.C. 


gERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  areopenfrom  n  tos  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Profi  Gardner 
at  Berners  College,  44  ,  Bert. ers-street  W. 


JyJR.  J.  S.  MERRY, 

ASSAYER  AND  ANALYT'CAL  CHEMIST 

SWANSEA. 


BISULPHIDE  OF  CARBON. 

CHLORIDE  OF  SULPHUR. 


GAS  PURIFICATION  &  CHEMICAL  C0r,  LIMITED, 

161,  162,  163,  Palmerston  Buildings,  London,  E.C. 
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CALVERT’S 


6d.,  1/0,  and  1/6  Tin 
Dredgers ;  2/6, 4/0, 
6/0,  and  10/0 
Boxes. 


CARBOLIC 

Guaranteed  15  % 


POWDER 


The  cheapest  effective 
Disinfecting  Powder  for 

NIGHT  COMMODES,  CLOSETS,  MANURE  AND 
DUST  HEAPS,  KENNELS,  &  FOWLHOUSES. 

Regularly  used  by  the  principal  British  Railway 
Companies,  Carriers,  Brewers,  Horsekeepers,  &c. 
Especially  useful  during  warm  weather,  as  flies  and  inseCts 
will  not  approach  it,  whilst  it  purifies  the  air. 


CALVERT’S 


In  6d.  and  is. 
Metal  Boxes. 


CARBOLIC 


SHAVING  &  TOOTH 

F.  Le  Gros  Clark,  Esq.,  F.R.S.,  QflllliP 
F.R.C.S.,  &c.,  Consulting  Surgeon  to 
the  Si.  Thomas  and  Great  Northern  Hospitals ,  London 
says:— “I  was  so  pleased  with  your  Carbolic  Tooth 
Soap  that  I  recommend  it  to  my  patients.  It  leaves  a 
delicious  freshness  that  makes  it  a  pleasure  to  brush  the 
teeth  with  it.” 


F.  C.  CALVERT  &  CO.,  Manchester, 

Have  been  awarded  a  “  First  Class  Special  Merit  ”  Diploma  at  Melbourne  Exhibition  (Highest  Award), 
besides  Sixteen  Prize  Medals  and  Diplomas  previously  obtained. 


JAMES  WOOLLEY,  SONS,  &  CO., 

69,  MARKET  STREET,  MANCHESTER, 

DEALERS  IN 

CHEMICAL  AND  SCIENTIFIC  APPARATUS,  CHEMICAL  REAGENTS, 

GERMAN  GLASS  AND  PORCELAIN, 

CHEMICAL  THERMOMETERS,  BOTTLES,  LABELS,  &c„ 

FOR  THE  USE  OF 

Jk.T.T-A.Xj'STSTS,  SCIE1TCE  TEACHEES  &  JYCJLETTTIFJAC'X'TTIRCEirEaFJ 


Price  Lists  on  Application. 


WILLIAM  AND  WILLIAM  T.  FIELD. 

Manufacturers  of  the  Celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  Sec.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
duringwhich  time  they  have  given  great  satisfaction .  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAETCIIESTEB. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


factories. 

Reddish  and  Bradfold, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 
MANUFACTURERS  OF 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878. 


Pure  Carbolic  Acid,  Cryst.at  420,2  C.  I  Discovered 


do.  Hydrate  of 


J  by  C.  Lowe 


Medicinal 

Commercial 


Carbolic  Acid  Disinfecting  Powder, 


do. 

Cryst.  at 

35° 

c. 

do. No. 1  ,, 

35° 

C. 

do. 

2  ,, 

290 

C. 

do. 

3  _  1 1 

12° 

C, 

do. 

4  liquid  at 

0° 

C. 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
CresylatesofSoda,  Potash, 
Zinc,  Iron,  and  Alumina. 


Benzol  (Cryst  ). 

Anthracene. 

Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

IR/UTTTCOZR/LT. 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c„  &c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 


London;  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davey,  at  the  Office,  Boy  Court,  Ludgate  Hill,  E.C. 

February  io,  1882. 


SOCIETY  *  \ 

OF 

ITAiU 


AND 


JOURNAL  OF  PHYSICAL  SCIENCE 


Edited  by 

Win.  Crookes,  F.R.S.J 


(WITH  WHICH  IS  INCORPORATED  THE  "CHEMICAL  GAZETTE”) 


[. Established 

Thirty-Eight  Years. 


Vol.  45. — No.  ufo. 


Copyright 

reserved. 


Friday,  February  17,  1882. 


Registered  as  rPRicE,4t. 
a  Newspaper.  LPost  Free,  4§d, 


CONTENTS. 

Articles:—  Page 

Note  on  a  Filtering  Syphon  for  the  Separation  of  Ether,  &c.,  by 

C.  J.  H.  Warden . . . _••••  69 

Detection  of  Tin  in  Presence  of  Antimony,  by  M.  M.  Pattison 

Muir,  M.A . 69 

Note  on  the  Adtion  of  Sulphuric  Acid  on  Zinc  and  on  Tin,  by  M. 

M.  Pattison  Muir,  M.A.,  and  C.  E.  Robbs,  B.A.,  B.Sc . .  69 

On  Peroxide  of  Hydrogen  as  a  Means  for  Bleaching,  and  its  Availa¬ 
bility  for  Technical,  Medicinal,  and  Chirurgical  Purposes .  71 

Celestial  Chemistry  from  the  Time  of  Newton,  by  T.  Sterry  Hunt, 

LL.D.,  F.R.S .  74 

Physical  Society. —  Relation  between  the  Eledtromotive  Force 
of  a  Daniell  Element  and  the  Chemical  Affinity  involved  in  its 

Adtion .  76 

Notices  of  Books. — The  Pradtice  of  Commercial  Organic 

Analysis .  76 

Chemical  Notices  from  Foreign  Sources . 77 

Meetings  for  the  Week .  78 

CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 
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fitted  Laboratory  in  a  good  part  of  London,  desires  to  meet  with 
a  gentleman  to  join  him. — Particulars  to  “  Analyst,”  Chemical  N ews 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

TO  ANALYSTS. 
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laboratory  and  physiological  research.  Good  references.  Reasonable 
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V  V  superintend  the  Eredtion  and  to  assist  in  the  Sale  of  Machinery 
in  connexion  with  the  above  profession.  One  having  a  knowledge  of 
foreign  languages,  particularly  German,  would  be  preferred.  State 
age  and  necessary  particulars. — Address,  R.  H at  C .  H.  May  and  Co., 
General  Advertising  Offices,  78,  Gracechurch  Street,  London. 

TY/'anted,  a  thoroughly  competent  Chemist  to 

’  ’  take  charge  of  the  Laboratory  in  an  extensive  Lancashire 
Alkali  Works. — Applications,  with  full  particulars  as  to  qualifications, 
&c.,  to  be  addressed,  G.  H.,  Chemical  News  Office,  Boy  Court, 
Ludgate  Hill,  London,  E.C. 

Wanted,  immediately  for  China,  a  Manager 

*  '  or  Foreman  to  take  charge  of  Sulphuric  Acid  Works.  Must 
be  thoroughly  well  up  in  all  pradtical  and  construdting  details,  and 
have  a  knowledge  of  refining  chemistry. — Apply,  by  letter  only,  stating 
age,  experience,  and  references,  to  A.  B.  C.,  13,  Sumner  Place,  South 
Kensington. 

NAPHTHALINE,  PURE. 
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Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 
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ledge  of  lead,  copper,  and  silver.  Salary  according  to  qualifications 
and  experience.— State  full  particulars  to  E.  H.  P.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  yd.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 


JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 

THE  PRACTICE  OF  COMMERCIAL 

J-  ORGANIC  ANALYSIS.  By  Alfred  H.  Allen,  F.C.S., 
F. I. C.,  Lecturer  on  Chemistry  at  the  Sheffield  School  of  Medicine, 

&c.,  &c.  - 

Volume  I.,  360  pages,  price  10s.  6d.,  contains:— 

Introduction ;  Cyanogen  Compounds  ;  Alcohols;  Alcoholic  Deriva¬ 
tives  and  Vegetable  Acids;  Phenols  ;  Acid  Derivatives  of  Phenols. 

1  W e  congratulate  Mr.  Allen  on  the  way  he  has  accomplished  a  very 
difficult  task,  and  shall  look  forward  to  the  issue  of  the  second  volume 
of  his  original  and  very  useful  work.” — Chemical  News. 

“  There  are  few  works  wherein  so  much  pradtical  information  is 
condensed.” — Analyst. 

Volume  II.,  Just  Published,  560  pages,  15s.,  contains  : — 
Hydrocarbons. — Shale- and  Petroleum-Produdts  ;  Terpenes;  Com¬ 
mercial  Benzols ;  Anthracene;  &c. 
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Alkaloids  and  Organic  Bases. — Cinchona  Alkaloids,  Assay  of  Barks; 
Morphia,  Opium;  Strychine;  Aniline  Oils;  Aniline  Dyes;  &c. 

London  :  J,  and  A.  CHURCHILL,  New  Burlington  Street, 

INSTITUTE  OF  CHEMISTRY. 


On  Tuesday,  21st  February,  at  8  p.m.,  a 

LECTURE,  with  Experimental  Illustrations,  will  be  delivered 
at  the  rooms  of  the  Chemical  Society,  Burlington  House,  by  Mr.  R. 
Warington,  “  On  Modern  Methods  of  Gas  Analysis,  and  the  Appa¬ 
ratus  Employed  therein.”  Members  of  the  Institute  and  their  friends 
will  be  admitted  by  Ticket. 

CHARLES  E.  GROVES,  Secretary. 
Somerset  House  Terrace,  Strand. _ _ 

TYOR  SALE. — A  Modified  Frankland’s  Gas 

•T  Apparatus.  Has  been  used  only  for  original  research.  Price  £5. 
Address,  J.  A.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
'  ‘  1,  E.C 


London,  E.C. 

AT'0  BE  SOLD,  Cheap. — A  few  tons  Kieserit 

-*-  containing  over  50  per  cent  easily  soluble  Anhydrous  Sulphate 
of  Magnesia.  Also  a  parcel  of  rich  Manganese  Peroxide,  and  other 
Chemicals. — Apply,  “  Epsom,”  Chemical  News  Office,  Boy  Court, 
Ludgate  Hill,  London,  E.C. 

T  aboratory  Accommodation  required  by  an 

f  experienced  Chemist  desirous  of  prosecuting  scientific  research. 
Would  have  no  objedtion  to  a  qualified  co-worker. — -Address,  stating 
particulars  toF'.C.S.,  3,  Hanover  Street,  Hanover  Square,  W. 

TO  MANUFACTURING  CHEMISTS. 

Messrs.  Howarth  and  Hodson,  Plumbers 

and  Lead  Burners,  are  open  to  Contraft  for  the  Lining  of 

Towers,  Chambers,  &c,— Address,  Howskn  Dyke,  Howden,  Yorkshiie. 
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L.  OERTLING,  knowing  that  stands  of  his 
Balances  are  now  being  sold  with  beams  which 
are  not  his  manufacture,  and  vice  versa ,  thereby 
making  apparently  two  Oertling’s  Balances 
instead  of  only  one,  begs  to  notify  that  all 
Balances  manufactured  by  him  bear  his  name 
both  on  beam  and  stand. 


F.  E.  BECKER  &  CO., 

Wholesale  Exporters,  Importers,  and  Manufacturers, 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  to  recommend  to  Professors  of  Universities,  Colleges,  and  Schools,  Analysts,  Dealers,  and  others 

their  well-assorted  and  large  stock  of  every  description  of 

Chemical  and  Physical  Apparatus,  Pure  Chemicals,  do, 

NEW  ILLUSTRATED  PRICE  LIST  ON  APPLICATION. 


UNIVERSAL 


THE  BEST  FILTER-PRESS  ON  THE  MARKET,  ~ 

of  1600 

GELIMHUBNER, HALLE  ON  SAALE, GERMANY,™?1  ii* 

I  ENGINEERS  AND  IRONFOUNDERS.  m 

Made  in  Wood,  Iron,  Bronze,  or  Lead,  for  the  Filtration  or  Separation  of  Liquids  from  Solid 
Matters,  with  or  without  attachment,  for  the  perfect  washing  of  the  latter. 


presses 


MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  &  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL,  AND  OTHER  APPARATUS- 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 

m-  ,"-v>  -a*. 

13  &  15*  IMIOiSXjIEl'Sr  STEEETi 

NEWCASTLE-ON-TYNEi 


SCIENTIFIC  AND  INDUSTRIAL  WORKS. 

PUBLISHED  BY  MESSRS.  LONGMANS  &  CO. 

T  T  RE’S  DICTIONARY  of  ARTS,  MANU- 

A-'  FACTURES,  and  MINES,  containing  a  Clear  Exposition 
of  their  Principles  and  Pradtice.  Seventh  Edition,  re-written  and 
enlarged.  Edited  by  Robert  Hunt,  F.R.S.,  Keeper  of  Mining  Re¬ 
cords  ;  assisted  by  numerous  Contributors  eminent  in  Science  and 
familiar  with  Manufadtures.  Complete  in  Four  Volumes,  with  2500 
Woodcuts,  price  £7  7s.  cloth. 

r\ WILT’S  ENCYCLOPAEDIA  of  ARCHI- 

VJ  TECTURE,  Historical,  Theoretical,  and  Practical;  illustrated 
with  more  than  1100  Wood  Engravings  from  Drawings  by  J.  S.  Gwilt. 
Revised,  with  Alterations  and  Considerable  Additions,  by  Wyatt 
Papworth,  Fellow  of  the  Royal  Institute  of  British  Architedts ; 
additionally  illustrated  with  nearly  400  Wood  Engravings  by  O. 
Jewitt,  and  nearly  200  other  Woodcuts.  1  vol.  8vo.,  pp.  1400,  price 
52s.  6d.  cloth. 

DICTIONARY  of  CHEMISTRY  and  the 

ALLIED  BRANCHES  of  OTHER  SCIENCES.  By 
Henry  Watts,  F.R.S.,  Editor  of  the  Journal  of  the  Chemical  So¬ 
ciety,  assisted  by  eminent  Scientific  and  Pradtical  Chemists.  With 
a  Third  Supplement,  completing  the  Record  of  Chemical  Discovery 
to  the  end  of  the  year  1878,  including  the  more  Important  Dis¬ 
coveries  made  in  1879  and  1880.  9  vols.  8vo.,  price  £15  2s.  6d.  cloth. 

17 DEMENTS  of  CHEMISTRY,  Theoretical 

and  Pradtical.  By  W.  Allen  Miller,  M.D.,  LL.D.,  F.R.S., 
&c. 

I.  — Chemical  Physics,  Sixth  Edition,  revised,  with  Additions,  by 
H.  Macleod,  F.C.S.,  with  274  Woodcuts.  Price  16s. 

II.  — Inorganic  Chemistry,  Sixth  Edition,  revised,  with  Additions, 
by  C.  E.  Groves,  F.C.S. ;  with  376  Woodcuts.  24s. 

III.  — Organic  Chemistry,  Fifth  Edition,  re-written  by  E.  H.  Arm¬ 
strong,  F.R.S.,  and  C.  E.  Groves,  F.C.S.  Hydrocarbons,  Alco¬ 
hols,  Ethers,  Aldehides,  and  Paraffinoid  Acids ;  with  20  Woodcuts. 
Price  31s.  6d. 

London:  LONGMANS  and  Co. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Y-5  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufadture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.',  19  an  1 20,  Water  Lane,  Tower 
Street  E.  C.,  who  hold  stock  ready  or  delivery 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65*00  p.  ct. 

52-37  p.  Ct. 

43-41  p.  Ct. 

Peroxide  of  Iron 

0*50  „ 

1-29  „ 

i-8i  „ 

Silica,  &c.  ...  ...  ... 

...  4-50  „ 

19*24  „ 

34*35  „ 

Water  of  combination 

...  30-00  „ 

27*13  „ 

20-52  „ 

IOO’OO 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy  ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MIKING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  212°  F. 
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Silica  . 1 
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Lime,  Magnesia,  Potash,  Soda,  andj 

Sulphuric  Acid . )  ^ 

Combined  Water .  22*30 
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C/J 
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1st  Quality. 

2nd  Quality. 
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29*27 

24*00 
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3 

99*97 

99*91 

n 

100*00 

Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


BAILEY'S  HYDRAULIC  MOTORS. 


BAi  LEY'S 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
M  achinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-GIycerice  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery.  , 

Makers  of  Madt ear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

X.-A.HSTC-A.S'KIIE&IE 


HYOflAULIC  rivKTTOFp  MTumwi-.t. 

ORCEN  BLOWER  THlflLMERE*  LIFT 

Silver  Medal ,  Manchester,  1879;  Blackburn,  1881. 

WHAT  THEY  ARE  DOING 
The  Water  Motor  blows  Blacksmiths’  Fires  at  Penmaenmawr. 

The  2-horse  Water  Motor  daily  works  Waggons  up  an  incline  at 
Edge  Hill  Collieries,  Bolton,  with  success. 

The  Brighton  Guardian  is  regularly  printed  by  these  Motors,  giving 
the  highest  satisfaction. 

The  L.ifts  are  in  Hotels  and  Warehouses  of  Manchester,  Dublin, 
Liverpool,  Lancaster,  &c. 

The  “  Thirlmere  ”  drives  a  Grindstone  at  Bristo1. 

The  4-horse  Water  Motor  is  at  work  Cutting  Timber,  by  circular 
saw,  5  inches  thick, 

A  20-horse  Water  Motor,  pumping  for  H.  Vivian,  Esq  ,  M.P. 

A  12-horse  Water  Motor,  pumping  at  the  Mines  of  G.  N.  Newdegate, 
Esq.,  M.P. 

t:e  STin^LOzsriJLXi  s. 

June  22, 1881. — From  H.  H.  Vivian,  Esq.,  M.P.—”  I  have  just  heard 
that  the  Water  Motor  sent  out  last  year  is  doing  well.” 

Lord  Salisbury’s  Clerk  of  Works  writes: — “I  am  much  pleased 
with  the  Water  Motor,  for  it  is  most  compadt  and  useful.” 

P'rom  Messrs.  Seed  Brothers,  Leather  Merchants,  Halifax : — “  The 
Water  Motor  is  doing  its  work  well  and  quietly,  and  bids  fair  to 
answer  our  highest  expectations.” 

From  Lever  Edge  Coal  Company,  Bolton:—  “  The  Water  Engine 
you  have  supplied  does  its  work  well.” 

Brices  and  full  particulars  on  application  to — 1 
W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

Hydraulic  Engineers,  Pump  Makers,  Gauge  Makers,  also  Makets 
of  all  kinds  of  High-class  Steam  Fittings;  Brass  Founders  to  Her 
Majesty’s  Government  Departments,  Woolwich  Arsenal, 

Indian  State  Railways,  Trinity  Board,  &c. 

Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 
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THE  JOURNAL  OF  SCIENCE 

lor  FEBRUARY  (Price  is.  6d.),  includes— 
Mind-reading  or  Muscle-reading. 

Haunted  Houses  and  their  Phenomena:  Subjedtive  or  Objective? 
By  Frank  Fernseed. 

The  Principles  of  Magnetism.  By  Charles  Morris. 

Beauty  in  the  Eyes  of  an  Evolutionist.  By  F.  Ram. 

Silk  and  Silkworms,  By  J.  W.  Slater. 

The  “  Mystery  ”  of  Geological  Faults.  By  Robert  Ward. 

Analyses  of  Books.  Correspondence.  Notes. 

London  :  3,  Horse-Shoe  Court,  Ludgate  Hill. 

PATENTS. 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  ad  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office  : — 

W.  P.  THOMPSON  and  BOULT,  323,  High  Holborn,  W.C. 


gERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  diredtion  of  Professor  E.  V 
GARDNER,  F.A.S. ,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Frof.  Gardner 
at  Berners  College,  44.  Berrers-street  W. 


2^/[R.  J.  S.  MERRY, 

ASSAYER  AND  ANALYT'CAL  CHEMIST 

SWANSEA. 

BISULPHIDE  OF  CARBON. 

CHLORIDE  OF  SULPHUR. 


GAS  PURIFICATION  &  CHEMICAL  G0r,  LIMITED, 

161,  162,  163,  Palmerston  Buildings,  London,  E.C. 

The  Royal  Polytechnic  Institution,  Regent  Street. - The  excellent 

Plant  and  Machinery,  very  expensive  Optical  and  Eledtrical  Appa¬ 
ratus,  capital  Fittings  and  Effedts. 

DUSHWORTH,  ABBOTT,  and  STEVENS 

-I- '■(having  sold  the  Property)  are  instructed  to  SELL  by  AUCTIO  N, 
on  the  Premises,  on  Tuesday,  Feb.  28,  and  Following  Days,  the 
excellent  PLANT  and  MACHIN ERY,  comprising  a  4-horse  power 
compound  cylinder  steam-engine,  and  a  smaller  high-pressure  beam 
ditto,  tubular  boilers,  shafting,  lathes,  forges,  engineers’  tools,  Ac.  ; 
very  expensive  and  extremely  clever  life-size  mechanical  figures  of 
Blondin  and  Leotard, eledtrical  machine,  great  indudtion-coil,  cast-iron 
diving-bell,  a  beautiful-toned  eledtric  organ  by  Bryceson  and  Sons, 
two  grand  pianos  by  Erard,  six  large  lanterns,  and  a  splendid  collection- 
of  nearly  4000  dissolving  views  highly  finished  and  painted  with  great 
skill,  and  a  laige  quantity  of  very  expensive  optical  and  eledtrical 
apparatus,  used  in  the  world-renowned  entertainments  given  for  so 
many  years  in  this  building,  numerous  cleverly-executed  models, 
fittings  of  theatre,  scenery,  theatrical  wardrobe,  and  miscellaneous 
Effedts.— May  be  viewed  on  the  Friday  and  Saturday  and  day  pre¬ 
ceding  the  sale  ;  and  catalogues  had  on  the  Premises  ;  or  of  Messrs. 
Rushworth,  Abbott,  and  Stevens,  Auctioneers  and  Surveyors,  22, 
Savile  Row,  Regent  Street,  W. 


W  HOUGHTON,  Fairfield  Road,  Man- 

•  Chester,  Contractor  for  the  Building  and  Erection  of  all 
classes  of  Stills  used  in  the  Distillation  of  Tar,  Ammonia  Liquor, 
Oil  and  Rosin  F'urnaces,  &c.,  for  all  classes  of  Chemical  Works. 
W.  H.  begs  to  say  that  he  has  had  experience  in  all  the  above 
branches  extending  over  a  period  of  35  years,  and  having  given  it  his 
entire  study,  can  assure  those  who  may  favour  him  with  their  com¬ 
mands  that  they  will  not  be  disappointed  as  to  economy,  utility,  and 
efficiency  in  every  respect. — Address,  William  Houghton,  Fairfield 
Road,  Manchester. 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufaturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufaturers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  ol 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.6d. 
post  free. 

BECKER  &  SONS, 

MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 
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BECKER’S  STUDENT’S  BALANCE , in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry30grammes 
in  each  pan  and  turn  to  i  milligramme, nickel  plated  pans  £2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £2  13 


Sole  Agents  for  England ,  Ireland,  and  Wales: — 

TOWNSON  *  MERCER. 


Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application 

BISULPHIDE 

OF  CARBON 

PROTOSULPHATE 
RED  OXIDE 
OXYCHLORIDE, 

Sulphocyanide, 

And  every  other  Mercurial  Preparation. 

BISULPFIITE  OF  LIME,  TETRACHLORIDE  OF  CARBON. 


Oxysulphuret  of  Antimony,  Glacial  Acetic  Acid, 


Liquor  Ammonia, 
Sulphide  of  Iron, 
Pure  Acids, 

Chloride  of  Sulphur, 
Acetone , 
Chloroform, 
Aldehyde , 

Chlorate  Baryta, 


Perciiloride  of  Iron, 
Sulphite  and  Hyposul¬ 
phite  of  Soda, 
Phosphates  of  Soda  and 
Ammonia, 

Ethers , 

Bromides, 

Iodides  , 

Scale  and  Granular  Pre* 
parations, 


Arsenic  Acids, 

Fruit  Essences  for  Con¬ 
fectionery  &  Liqueurs,  Sulphide  of  Sodium. 

also, 

Pure  Photographic  Chemicals  of  every  kind. 

MANUFACTURED  BY 


WILLIAM  BAILEY  &  SON 

HORSELEY  FIELDS  CHEMICAL  WORKS, 
WOLVERHAMPTON. 
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DOULTON  &  WATTS 

HIGH  -STREET,  LAMBETH,  LONDON,  S.E. 

MANUFACTURERS  OF 

STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES, 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 

And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS. 


The  Patent  Manganous  Carbon  Filter  combines  important  improvements  inconstrudtion 
which  havebeen  effedtedby  Messrs.  Doulton  &  Co., in  conjundtion  with  avaluable  invention 
made  by  Dr  Bernavs,  Professor  of  Chemistry  at  St.  Thomas's  Hospital;  Public  Analyst 
Chemist  to  the  Kent  Water  .  Works,  &c.,  &c.,  &c. 


NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E 

Depots: — Granville  St.,  Birmingham ;  100,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


WILLIAM  AND  WILLIAM  T.  FIELD. 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

11  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfadtion.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRIC  K- W  O  R  K  S, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAIsTCHESTEE. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


FACTORIES. 
Reddish  and  Bradfoid, 
MANCHESTER. 


CHARLES  LOWE  &  CO.,. 

(Established  i860.) 


TOWN  OFFICES  : 
43,  Piccadilly, 
MANCHESTER. 


BRONZE  MEDAL,  PARIS,  1867. 

Puke  Carbolic  Acid,  Cryst.at  420 
,  ,,  do.  Hydrate  of 

Medicinal 
Commercial 


MANUFACTURERS 
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Carbolic  Acid  Disinfecting  Powder. 


OF 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
Cresylates  of  Soda, Potash  , 
Zinc,  Iron,  and  Alumina. 


GOLD  MEDAL,  PARIS,  1878. 


Benzol  (Cryst ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

IRATHSTO  OIR/TST- _ 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c„  &>c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 
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Celestial  Chemistry  from  the  Time  of  Newton,  by  T.  Sterry  Hunt, 

LL.D.,  F.R.S . . .  8”, 
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Chemical  Society. — Benzyl-phenol  and  its  Derivatives — Chemi¬ 
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GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  45.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus, 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 

Now  Ready,  Fourth  Edition,  with  83  Engravings,  8vo.,  16s. 

T-TANDBOOK  OF  VOLUMETRIC  ANA- 

LYSIS;  or,  the  Quantitative  Estimation  of  Chemical  Sub¬ 
stances  by  Measure,  applied  to  Liquids,  Solids,  and  Gases.  Adapted 
to  the  requirements  of  Pure  Chemical  Research,  Pathological  Che¬ 
mistry,  Pharmacy,  Metallurgy,  Manufacturing  Chemistry,  Photo¬ 
graphy,  &c.,  and  for  the  Valuation  of  Substances  used  in  Commerce, 
Agriculture,  and  the  Arts. 

By  FRANCIS  SUTTON,  F.C.S. ,  F.I.C. 

J.  and  A.  CHURCHILL,  New  Burlington  Street. 

CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 

COPPER,  LEAD,  AND  ANTIMONY. 

UNIVERSITY  COLLEGE,  BRISTOL. 

GILCHRIST  SCHOLARSHIP. 

A  SCHOLARSHIP  of  the  Value  of  £5o 

-L  annually,  tenable  for  three  years,  will  be  awarded  at  this 
College  in  September,  1882.  Intending  candidates  must  forward  their 
names  for  approval  to  the  Principal,  before  the  1st  June,  previous  to 
entering  for  the  MATRICULATION  EXAMINATION  of  the 
UNIVERSITY  OF  LONDON,  held  in  June,  1882 ;  and  the  one  who 
passes  highest  in  the  HONOURS  DIVISION  will  obtain  the 
Scholarship,  conditional  on  his  studying  at  University  College, 
Bristol,  with  a  view  to  graduation  in  the  LTniversity  of  London. 

For  other  Scholarships  tenable  at  this  College  see  Calendar. 

WILLIAM  RAMSAY,  Principal. 

An  Assistant  is  required  in  a  Works’  Labora- 

.  tory.  One  acquainted  with  Metallurgical  Analysis  and 
Assaying  prefetred.— Apply,  stating  salary  required,  to  “  Metal,” 
Chemical  News  Office,  Boy  Court,  Ludgat’e  Hill,  London,  E.C. 

CHEMISTS,  OBSERVE! 

A  leading  American  Technical  Journal  solicits 

^  the  contributions  of  capable  writers  on  the  subjerts  of  Bleaching, 
Dyeing,  Printing,  and  Finishing,  written  in  a  plain  practical  manner.’ 
The  size  of  each  column  is  x  4  inches.  A  specimen  article  on  any 

of  these  subjerts,  if  accepted,  will  be  paid  for;  or,  if  not,  will  be 
returned  to  the  writer.— Address,  stating  remuneration  exported, 

1  Prartical,”  International  Hotel,  New  York,  U.S. 

RAMSGATE  IMPROVEMENT  COMMISSIONERS. 

(Gas  and  Water  Department.) 

SULPHURIC  ACID. 

'T'he  Gas  and  Water  Committee  invite 

TENDERS  for  the  Supply  of  60  tons  of  SULPHURIC  ACID, 
made  from  biimstone  (delivered  to  either  of  the  Ramsgate  Railway 
Stations),  the  strength  of  which  to  be  not  less  than  80  per  cent,  or 
i42°Twaddel.  Deliveries’.to  be  made  in  equal  monthly  quantities. 
Contrart  to  extend  from  March  23,1882,  to  March  25,  1883,  Con¬ 
tractor  to  state  price  per  ton. 

Tenders  to  be  sent  in  on  or  before  March  16,  addressed  to  the  Cha 
man  of  the  Gas  and  Water  Committee,  Hardres  Street,  and  endorsed 
“  Tender  for  Sulphuric  Acid.” 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
tender. 

WILLIAM  A.  VALON,  Engineer. 

TO  ANALYSTS. 

Qituation  Wanted  by  a  Young  Man,  fully  quali- 

fied.  Has  had  considerable  experience  in  Public  Analyst’s 
laboratory  and  physiological  research.  Good  references.  Reasonable 
salary  only  experted.— Apply,  F.C.S.,  29,  St.  Pauls  Road,  Camden 
Square,  N.W. 

WWanted,  a  thoroughly  competent  Chemist  to 

'  '  take  charge  of  the  Laboratory  in  an  extensive  Lancashire 
Alkali  Works. — Applications,  with  full  particulars  as  to  qualifications 
&c.,  to  be  addressed,  G.  H.,  Chemical  News  Office,  Boy  Court’ 
Ludgate  Hill,  London,  E.C.  1 

A  CHANCE  FOR  CHEMISTS. 

’YWanted,  in  a  leading  City  of  the  United  States, 

.  a  Chemist  thoroughly  conversant  with  Chemistry  as  applied 
to  Dyeing.  To  an  earnest,  ambitious,  and  competent  professional  a 
most  desirable  opening  is  offered.— Address,  stating  qualifications, 
salary  required,  &c.,  “  Chemical,”  Cable’s  Hotel,  137,  Fulton  Street 
New  York,  U.S. 

AA/'anted,  a  Situation  as  Manager  or  Chemist 

•  to  Tar,  Benzol,  Carbolic  Acid,  Sulphate  of  Ammonia,  Sul¬ 

phuric  Acid,  or  General  Chemical  Works.  12  years’  experience  at 
home  and  abroad.  Is  capable  of  ererting  any  of  the  foregoing  works 
on  the  latest  and  most  approved  principles.— Address  No.  n6r, 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill  London,  E.C. 

Wy  HAUGHTON,  Fairfield  Road,  Man- 

’  *  •  Chester,  Contractor  for  the  Building  and  Erertion  of  an 
improved  principle  for  Heating  and  Cooling  all  classes  of  Stills  used 
in  the  Distillation  of  Lubricating  Oil,  Tar,  and  other  produrts. — 
W.  H.  begs  to  say  that  he  has  bad  experience  in  all  the  above 
branches,  &c.,  &c, 

TO  MANUFACTURING  CHEMISTS. 

WTessrs.  Howarth  and  Hodson,  Plumbers 

-LVJ-  and  Lead  Burners,  are  open  to  Contrart  for  the  Lining  of 
wers  Chambers,  &c.— Address,  Howden  Dyke,  Howden,  Yorkshite. 
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L.  OERTLING, 

TURNMILL  STREET 

/OPPOSITE  FARRINGDON  STREET\ 
l  STATION.  > 

MANUFACTURER  OF 

CHEMICAL,  ASSAY,  *  BULLION  BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 


COUNCIL  MEDAL,  1851.  FIRST  CLASS  MEDAL.  1854  and  1862. 


F.  E.  BECKER  &  CO., 

Wholesale  Exporters,  Importers,  and  Manufacturers, 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  to  recommend  to  Professors  of  Universities,  Colleges,  and  Schools,  Analysts,  Dealers,  and  others 
6  their  well-assorted  and  large  stock  of  every  description  of 

Chemical  and  Physical  Apparatus,  Pure  Chemicals,  ac. 

NEW  ILLUSTRATED  PRICE  LIST  ON  APPLICATION. 


MAW  SON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  S  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS. 
CHEMICAL,  ELECTRICAL,  AND  OTHER  APPARATUS- 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufacturers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 

Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  ot 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
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For  Analysis  and  the  general  Laboratory  Use  of  Manufadturers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 

Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 

BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

CLATTOU- 
_ Near  MANCHESTER. 

SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 


MAKERS: 

A.  BOAKE  &  GO 

STRATFORD,  LONDON,  E. 
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EGLINTON  ALUM 


CLAY 


(Similar  to,  but  containing  Less  Iron  than, 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 

r 

Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

,  ...  65*00  p.  ct. 

53*37  P 

.  ct. 

43*41  p.  ct. 

Peroxide  of  Iron 

0*50  „ 

1*29 

r8i  „ 

Silica,  &c . . 

...  4*50  „ 

19*24 

>> 

34’35  „ 

Water  of  combination 

...  30*00  „ 

27*I3 

)> 

20*52  „ 

100*00 

100*03 

IOO’Og 

Being  Shipowners,  THE 

EGLINTON  CHEMICAL 

CO., 

Lim.,  can  guarantee 

regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy  ,*  f.o.b.  at  Larne  or  Belfast ;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


Tup  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 


td 

Gertrude  (extra  qual.) 

1st  Quality. 

2nd  Quality. 

•d 

c  Alumina . 

59*00 

53*83 

52*00 

CO 

e  Peroxide  of  Iron  . . 

0*47 

i*57 

4*57 

p 

~  U  Silica  . 

S'®  Titanic  Acid . . 

. 1 

j-  18*00 

8*67 

5*8o 

12*00 

6*20 

plies  over  g 

of  the 

(Alum  Cla; 

3  50  Lime,  Magnesia,  Potash,  Soda, 
2"  S  Sulphuric  Acid . 

andj 

-  0*23 

0*83 

1*14 

0  Combined  Water . . . 

d 

22*30 

29*27 

24*00 

a.  id 

5  •- 
co  x 

Ul 

CD 

CL 

100*00 

99*97 

99*91 

3 

ctf 

CQ 

Our  MINES,  DRYING  KILNS, 

and 

GRINDING 

MILLS 

are  situated  very 

close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  ot  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel- Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oii  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN’S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Ij.A.IJJ'C.A.S'HIIIE&IEi 


Carr’s  Patent  Laboratory  Mill. 

For  Chemicals,  Drugs,  Powders,  Minerals,  Paints,  and  General 
Laboratory  Purposes. 

Approved  by  some  of  the  most  eminent  Chemists,  and  awarded 
the  Silver  Prize  Medals  of  the  Manchester  and  Liverpool,  and  the 
Middleton  Agricultural  Shows. 

From  Messrs.  E.H.  Smyth  &  Co.,  21  Duke 
Street,  Edinburgh,  and  69,  Coleman  Street, 
City,  London. — The  small  Levigator  Mill  we 
recently  got  from  you  works  most  efficiently, 
and  is  a  great  economiser  of  time. 


The  chief  feature  in  this  machine  is,  that 
although  it  can  be  turned  with  ease  by  a  boy, 
it  has  immense  fridtional  power  for  levigating 
purposes.  This  is  caused  by  the  runner  being 
driven  at  a  much  greater  speed,  but  in  the 
same  diredtion,  than  the  bowl.  The  surfaces 
being  Minton  ware,  they  are  clean,  smooth, 
and  durable. 

Testimonials  on  application. 

£11  nett  cash,  delivered  in  Manchester. 

The  diameter  of  the  bowl  is  18  ins.,  and  it  and  the  runners  are  made 
Minton  ware.  It  is  useful  for  Painters,  Chemists,  Grocers,  and 
Cooks,  for  triturating  and  mixing  Medicines,  Vegetable  Powders,  Oint¬ 
ments,  Paints,  Sugar,  Salt,  Spices,  Herbs,  Meat  for  Potting,  and  will 
grind  the  coarsest  Emery  into  a  nearly  Impalpable  Powder  in  a 
few  seconds.  The  pan  can  be  tilted  for  emptying,  as  shown  in  the 
dotted  lines ;  it  can  be  worked  by  hand  or  power. 

W.  H.  BAILEY  and  CO.,  Engineers,  &c., 

_ ALBION  WORKS,  SALFORD,  MANCHESTER. 

PATENTS. 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instrudtions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d. ;  all  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience. . .  . 
A  very  valuable  digest.”— Engineer. 

London  Office 

kW.  P.  THOMPSON  and  BOULT,  323,  High  Holborn,  W.C. 


Chemical  News,) 
March  10,1882.  f 


A  dvertisements. 


v 


A  PAINTED  SPECIMEN  AID 
SEW  ILLUSTRATED  CATALOGUE 

Post  Free  for  Six  Stamps. 


IHLEE  &  HORNE, 

31,  ALDERMANBURY,  LONDON. 


FLETCHER'S  PATENT 

AUTOMATON  BLOWPIPE. 


This  at  once  supersedes  the  whole  of  the  patterns  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfedtly  adapted  for  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  or  hand  blowpipe  as  desired.  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET,  WARRINGTON3 


gERNERS  COLLEGE  of  CHEMISTRY. 

Instrudtion  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  diredtion  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connedted  with 
Patents,  &c.,  condudted. 

Prospedtuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 ,  Berners-street  W. 


Qilicates  of  Soda  and  Potash  in  the  state  of 

^  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufadture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an i  20,  Water  Lane,  Tower  I 
Street  E.C.,  who  hold  stock  ready  or  delivery 


RAMSGATE  IMPROVEMENT  COMMISSIONERS. 

(Gas  and  Water  Department.) 


SULPHURIC  ACID. 

he  Gas  and  Water  Committee  invite 

TENDERS  for  the  Supply  of 60  tons  ofSULPHURIC  ACID, 
made  from  biimstone  (delivered  to  either  of  the  Ramsgate  Railway 
Stations),  the  strength  cf  which  to  be  not  less  than  So  per  cent,  or 
1420  T’.vaddel.  Deliveries  to  be  made  in  equal  monthly  quantities . 
Contradt  to  extend  from  March  25,1882,  to  March  25,  1883,  Con- 
tiadtor  to  state  price  per  ton. 

Tenders  to  be  sent  in  on  or  before  March  16,  addressed  to  the  Chair¬ 
man  of  the  Gas  and  Water  Committee,  Hardres  Street,  and  endorsed 
“  Tender  for  Sulphuric  Acid.” 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
tender. 

WILLIAM  A.  VALON,  Engineer. 

HAUGHTON,  Fairfield  Road,  Man- 

•  Chester,  Contradtor  for  the  Building  and  Eredtion  of  an 
improved  principle  for  Heating  and  Cooling  all  classes  of  Stills  used 
in  the  Distillation  of  Lubricating  Oil,  Tar,  and  other  produdts. — 
W.  H.  begs  to  say  that  he  has  bad  experience  in  all  the  above 
blanches,  extending  ovar  a  period  35  years,  and  having  given  it  his 
entire  studjq  can  assure  those  who  iavour  him  with  their  commands 
that  they  will  not  be  disappointed  as  to  economy,  utility,  and  efficiency 
in  every  respedt. — Address,  William  Haughton,  Fairfield  Road, 
Manchester.  _ _ _ 

R  .  "  J  .  S  .  M  E  R  R  Y  , 

ASSAYER  AND  ANALYT'CAL  CHEMIST 

SWANSEA. 

Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEYS,  Ardwick  Chemical 
Works  Manchester. 
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including  Indices,  £1. 


CHARGES  FOR  ADVERTISEMENTS. 

£  s.  d. 
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CALVERT’S 


6d.,  1/0,  and  1/6  Tin 
Dredgers ;  2/6, 4/0, 
6/0,  and  10/0 
Boxes. 


CARBOLIC 

Guaranteed  15  % 


The  cheapest  effective 
Disinfe&ing  Powder  for 


POWDER 


NIGHT  COMMODES,  CLOSETS,  MANURE  AND 
DUST  HEAPS,  KENNELS,  &  FOWLHOUSES. 


Regularly  used  by  the  principal  British  Railway 
Companies,  Carriers,  Brewers,  Horsekeepers,  &c. 
Especially  useful  during  warm  weather,  as  flies  and  inse&s 
will  not  approach  it,  whilst  it  purifies  the  air. 


CALVERT’S 

aa  CARBOLIC 
SHAVING  &  TOOTH 

F.  Le  Gros  Clark,  Esq.,  F.R.S.,  Q|T|ii]p 
F.R. C.S.,  &c.,  Consulting  Surgeon  to  Krf  vili 
the  St.  Thomas  and  Great  Northern  Hospitals ,  London, 
says: — “I  was  so  pleased  with  your  Carbolic  Tooth 
Soap  that  I  recommend  it  to  my  patients.  It  leaves  a 
delicious  freshness  that  makes  it  a  pleasure  to  brush  the 
teeth  with  it.” 


F.  C.  CALVERT  &  CO.,  Manchester, 

Have  been  awarded  a  “  First  Class  Special  Merit  ”  Diploma  at  Melbourne  Exhibition  (Highest  Award), 
besides  Sixteen  Prize  Medals  and  Diplomas  previously  obtained. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAUCHSSTEE. 


CHEMICAL  LABORATORY, 

WIESBADEN,  GERMANY. 

Director— Prof.  R.  FRESEN1US,  Ph.D. 


CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 

"william  and  william  t.  field, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfadtion.  _  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


Practical  Instruction  in  the  Labora 
tory . 


Prof.  R.  FRESENIUS, Ph.D.; 
H.  FRESENIUS,  Ph  D.; 

W.  FRESENIUS,  Ph.D. 


LECTURES. 

Seledted  Parts  irom  Analytical  Che- 1  Prof  R  FRESENIUS,  Ph.D. 
mistry  •  •  ••  . .  •  •  •.  •  • 

Experimental  Chemistry  (Inorganic)  H.  FRESENIUS,  Ph.D. 
Experimental  Physics .  W.  FRESENIUS,  Ph.D. 

?S88S?5K&,::  ::  ::  ::)b.hi>»k,pm>. 

Mineralogy  and  Geology .  F.  HENRICH. 

Chemical  Technology . 

Microscopy,  with  exercises  in  micro-  bE.  BORGMANN,  Ph.D. 

scopicwork . J 

Technical  Drawing,  with  exercises  ..  T.  BRAHM. 

The  next  Session  commences  on  the  24th  of  April.  The  Regula¬ 
tions  of  the  Laboratory  and  the  Syllabus  of  Ledtures  will  be  forwarded 
gratis  on  application  to  C.  W.  Kreidel’s  Verlag,  at  Wiesbaden,  or  to 
the  undersigned. 

Prof,  R.  FRESENIUS,  Ph.D. 


PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 

31,  Aldermanbury,  London. 


FACTORIES. 
Reddish  and  Bradfold, 
MANCHESTER. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


TOWN  OFFICES  : 
43,  Piccadilly, 
MANCHESTER. 


BRONZE  MEDAL,  PARIS,  1867. 

Pure  Carbolic  Acid,  Cryst.  at  42c,,2 


1  *1 

do. 

Hydrate  of 

C. 

Medicinal 

do. 

Cryst.  at 

35° 

Commercial 

do. No. 1  ,, 

35° 

c. 

t  > 

do. 

2  ,, 

290 

c. 

|  y 

do. 

3  *  9 

12° 

c. 

»  9 

do. 

4  liquid  at 

0° 

c. 

MANUFACTURERS 

!.  )  Discovered 
j  by  C . Lowe 


Carbolic  Acid  Disinfecting  Powder. 


GOLD  MEDAL,  PARIS,  1878. 

OF 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 

Sulpho-Phenic  Acid  (Cryst.) 

Sulpho-Phenates  &  Sulpho- 
Cresylates  ofSoda, Potash  , 

Zinc, Iron, and  Alumina. 


Benzol  (Cryst ). 

Anthracene. 

Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &-c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

L  IE  IE  ID  S. 
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CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


Chemist  wants  Re-engagement  in  Chemical 

Works;  Tar  Distillery  or  Alkali  Works  preferred.  Highly 
recommended;  first-class  analyst. — Address,  A.  K.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

PUPIL  ASSISTANT. 

Consulting'  Chemist  and  Public  Analyst  in 

extensive  practice  has  an  immediate  Vacancy  for  a  Pupil- 
Assistant. — Address,  A.  H.  A.,  6,  Ash  Mount,  Sheffield. 


Clergyman  wishes  to  send  out  his  Grandson 

as  an  Indoor  Apprentice  to  a  Chemist.  Premium  moderate 
References  required. — Apply  to  Rev.  R.  Kidd,  Earlham  Rd.,  Norwich' 

ViU'anted,  a  Thoroughly  Experienced  Soap 

’  v  Maker  capable  of  taking  the  Management  of  a  Soap  Works. 
Must  be  well  up  to  the  manufacture  in  all  its  branches. — Apply  by 
letter  to  Z.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C.  ’ 


lyfanager  requires  Re-engagement.  Many 

years’  practical,  chemical,  and  mechanical  experience  in  the 
erection  of  plant,  development  of  process,  and  management  of 
workmen.  Highest  references. — Address,  Y.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 


VAS  ELI  NE. 

WHITE.  -  YELLOW. 

Qne  of  the  most  important  Vaseline  Manu¬ 
factories  on  the  Continent  wishes  to  enter  into  connection 
with  Buyers  of  large  quantities  of  their  renowned  manufactures, 
Yellow  and  White  VASELINE,  fot  Medical  and  Pharmaceutical 
as  well  as  for  Cosmetic  and  Technical  Purposes.  Prices  very  low. 

For  particulars  apply  to  A.  6607,  care  of  Messrs,  Haasenstein  and 
\  ogler,  Frankfort-on-the-Main. 


Registered  as  TPrice,  4 d. 
a  Newspaper.  LPost  Free,  4|d. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 


A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 


JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
■  London,  W.C. 


THE  JOURNAL  OF  SCIENCE 

for  MARCH  (Price  is.  6d.),  includes — 

Thoughts  on  Chemical  Affinity.  By  Charles  Morris, 

Beauty  in  the  Eyes  of  an  Evolutionist.  By  F.  Ram. 

Mesmerism.  By  N.  Gordon  Munro. 

Pleading  for  a  Geological  Idea.  By  O.  Reichenbach. 

Distinctions  between  Organisms  and  Minerals. 

On  Technical  Education.  By  Robert  Galloway,  M.R.I.A. 

Thoughts  on.my  Newly-completed  Table  of  Earthquake  Commotion 
and  Sun  Spots.  By  A,  H.  Swinton. 

Analyses  of  Books.  Correspondence.  Notes. 

London  :  3,  Horse-Shoe  Court,  Ludgate  Hill. 


Now  Ready,  Fourth  Edition,  with  83  Engravings,  8vo.,  16s. 

UANDBOOK  OF  VOLUMETRIC  ANA- 

-®-  LYSIS  ;  or,  the  Quantitative  Estimation  of  Chemical  Sub¬ 
stances  by  Measure,  applied  to  Liquids,  Solids,  and  Gases.  Adapted 
to  the  requirements  of  Pure  Chemical  Research,  Pathological  Che¬ 
mistry,  Pharmacy,  Metallurgy,  ManufacSturing  Chemistry,  Photo¬ 
graphy,  &c.,  and  for  the  Valuation  of  Substances  used  in  Commerce 
Agriculture,  and  the  Arts. 

By  FRANCIS  SUTTON,  F.C.S.,  F.I.C. 

J.  and  A.  CHURCHILL,  New  Burlington  Street. 


Just  published,  cloth  8vo.,  60  illustrations,  2s.  6d. 

PXPERIMENTAL  CHEMISTRY;  a  Frac- 

-L- r  tical  Guide  for  J  unior  Students.  Part  II.  By  J.  Emerson 
Reynolds,  M.D.,  F.R.S.,  Professor  of  Chemistry,  University  of 
Dublin. 

Part.  I.,  Introductory,  50  Illustrations,  is.  6d. 

“  Clear  and  thorough.” — Chemical  News. 

“  No  better  guide  to  the  study  of  chemical  science." — Nature. 

“  A  really  good  introductory  work  written  with  a  high  purpose.”— 
L’ancet. 

London:  LONGMANS,  GREEN,  and  CO. 


T  RELAND’S  OILMAN’S  CALCULATOR 

shows  at  a  glance  the  number  of  gallons  to  2  decimal  places  in 
any  weight  of  Oil,  Naphtha,  or  other  Liquid  of  any  specific  gravity 
from  7oo°to  'g6o°;  the  number  of  gallons  in  circular  tanks  from  1  foot 
to  36  feet  diameter,  &c.,  &c.  ^ 

Sent  post  free  on  receipt  of  Post  Office  Order  for  5s.  3d.  by  James 
Ireland,  6,  Shundwick  Place,  Edinburgh. 


n  old  and  well-established  Colour  Fadtory  in 

U.S.  America  is  in  want  of  a  thoroughly  Practical  and  Experi¬ 
enced  Foreman  who  can  undertake  the  Manufacture  of  Magenta  and 
Bismarck  Brown.  To  a  competent  person  good  wages  will  be  paid. — 
Address,  Y.  D.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 
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L.  OERTLING,  knowing  that  stands  of  his 
Balances  are  now  being  sold  with  beams  which 
are  not  his  manufacture,  and  vice  versa,  thereby 
making  apparently  two  Oertling’s  Balances 
instead  of  only  one,  begs  to  notify  that  all 
Balances  manufactured  by  him  bear  his  name 
both  on  beam  and  stand. 


F.  E.  BECKER  &  CO., 

Wholesale  Exporters,  Importers,  and  Manufacturers, 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  to  recommend  to  Professors  of  Universities,  Colleges,  and  Schools,  Analysts,  Dealers,  and  others 

their  well-assorted  and  large  stock  of  every  description  of 

Chemical  and  Physical  Apparatus,  Pure  Chemicals,  &c. 

NEW  ILLUSTRATED  PRICE  LIST  ON  APPLICATION. 


r«T 


UNIVERSAL 

FILTER-PRESSES  WITH  FRAMES, 


1600 

Filter  presses 
in.  use. 


THE  BEST  FILTER-PRESS  ON  THE  MARKET, 


OF 


ENGINEERS  AND  IR0NF0UNDERS. 


1600 
Filter  presses 


m  use 


Made  in  Wood,  Iron,  Bronze,  or  Lead,  for  the  Filtration  or  Separation  of  Liquids  from  Solid 
Matters,  *nth  or  without  attachment,  for  the  perfect  washing  of  the  latter. 


MAW80N  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  &  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL  AND  OTHER  APPARATUS 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadtuiers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 

Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
£vo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 

BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

CL-iL-Z-TOZbT 
Near  MANCHESTER. 

M  R  *  J.  S.  MERRY, 

ASSAYER  AND  ANALYT'CAL  CHEMIST 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 


13  &  15  IMIOSXjIE'Y'  STBEET 

NEWCASTLE-ON-TYNE. 


SWANSEA. 


HAUGHTON,  Fairfield  Road,  Man- 

•  Chester,  Contradtor  for  the  Building  and  Eredtion  of  an 
improved  principle  for  Heating  and  Cooling  all  classes  of  Stills  ustd 
in  the  Distillation  of  Lubricating  Oil,  Tar,  and  other  produdts. — 
W.  H.  begs  to  say  that  he  has  had  experience  in  all  the  above 
blanches,  extending  ovar  a  period  35  years,  and  having  given  it  his 
entire  study,  car.  assure  those  who  iavour  him  with  their  commands 
that  they  will  not  be  disappointed  as  to  economy,  utility,  and  efficiency 
in  every  respedt.— Addiess,  William  Haughton,  Fairfield  Road, 
Manchester. 
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A  dvevtisements . 


EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than, 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina, 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65’00  p.  ct. 

52-37  p.  Ct. 

43-41  p.  Ct. 

Peroxide  of  Iron 

0-50  „ 

1-29  „ 

i-8i  „ 

Silica,  &c . , 

...  4*50  „ 

IQ-24  „ 

34'35  „ 

Water  of  combination 

...  30-00  „ 

27’i3  » 

20-52  „ 

100*00 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy  ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 

29,  St,  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 
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Alumina .  59‘00 


Gertrude  (extra  qual.)  1st  Quality. 
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Peroxide  of  Iron 

Silica  . 

Titanic  Acid . 

Lime,  Magnesia,  Potash,  Soda,  and 

Sulphuric  Acid . 

Combined  Water . . . 


0-47 

i8*oo 

0-23 

22*30 


53'83 

1'57 

8*67 

5'8o 

0*83 

29*27 


2nd  Quality. 
^2*00 

4'57 

12*00 

6*20 

1*14 

24*00 
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100*00  99'97 

Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manuladturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 
Bessemer  Steel-Rail  Plant.  .  , 

Compressing-Engines  for  Collieries,  Iron  Works,  and  \\  eldon  s 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining.  D  c  . 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery.  , 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causliciser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


BAILEY’S  PATENT  HOT-AIR  ENGINE. 
ONE  HORSE  POWER 

COSTS  (5)  PENCE 

FOB.  BUEL 


PUMPING 

FOR 


ST 


HELEN'S  ENGINE,  BOILER,  AMD  BRIDGE  WORKS 
AMD  FOUNDRY, 


1  PEN  NY  A  DAY 


Made  from  J  to  5  horse-power.  561bs.  of  coke  will  keep  a  i-horse 
going  12  hours.  1000  galls,  of  water  lifted  50  feet  high  for  a  penny. 

NO  BOILER.  NO  DANGER. 

Aivarded  Prize  Medal  by  the  chief  Societies. 

SOLE  MAKERS— 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

PATFIUTS. 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Businiss  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instrudtions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson, C.E.  British  portion,  6d.  ;  a  1  countries, 2s.  6d. 

11  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323,  High  Hqlborn,  W.C. 

PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 

,  31,  Aldermanbury,  London. 
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LUMINOUS 

FAINT. 


A  PAINTED  SPECIMEN  AID 
NEW  ILLUSTRATED  CATALOGUE 

Post  Free  for  Six  Stamps, 


1HLEE  &  HORNE, 

31,  ALDER  M  ANBURY,  LONDON . 


BISULPHIDE 
OF  CARBON 

PROTOSULPHATE 
RED  OXIDE 
OXYCHLORIDE, 


Sulphocyanide, 

And  every  other  Mercurial  Preparation. 
BISULPHITE  OF  LIME,  TETRACHLORIDE  OF  CARBON. 
Oxysulphuret  of  Antimony,  Glacial  Acetic  Acid, 


BECKER  &  SONS, 

MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


Liquor  Ammonia, 
Sulphide  of  Iron, 

Pure  Acids, 

Chloride  of  Sulphur, 
Acetone, 

Chloroform, 

Aldehyde, 

Chlorate  Baryta, 
Arsenic  Acids, 

Fruit  Essences  for  Con¬ 
fectionery  &  Liqueurs, 


Perchloride  of  Iron, 
Sulphite  and  Hyposul¬ 
phite  of  Soda, 
Phosphates  of  Soda  and 
Ammonia, 

Ethers  , 

Bromides, 

Iodides , 

Scale  and  Granular  Pre« 
parations, 

Sulphide  of  Sodium. 


ALSO, 

Pure  Photographic  Chemicals  of  every  kind. 

MANUFACTURED  BY 

WILLIAM  BAILEY  &  SON, 

HORSELEY  FIELDS  CHEMICAL  WORKS, 
WOLVERHAMPTON. 
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BECKER’S  STUDENT’S  BALANCE, in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry30grammes 
in  each  pan  and  turn  to  i  milligramme, nickel  plated  pans  £2  i0 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £3  ^ 

Sole  Agents  for  England ,  Ireland ,  and  Wales:— 

TOWISON  *  MERCER. 

Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application 


J^ERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
_ at  Berners  College.  44 .  Berners-street  W. 

Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Wiclnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 


THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


Edited  by  WILLIAM  CROOKES,  F.R.S. 


Published  every  Friday.  Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £r. 

CHARGES  FOR  ADVERTISEMENTS. 

£  s.  d. 

Five  lines  in  column  (about  10  words  to  line'  036 


Each  additional  line .  006 

Wholecolumn  ..  ..  ..  ..  ..  ..  ..  1  ij  o 

Whole  page . 3  0  0 


A  reduction  made  for  a  series  of  insertions 


XA/ater-Glass,  or  Soluble  Silicates  of  Soda 

*  ’  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 


Cheques  and  Post-Office  Orders,  crcs*ed  “London  and  County 
Bank,”  payable  to  the  order  of  William  Crookes. 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 
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DOULTON  &  WATTS 

HIGH  STREET,  LAMBETH,  LOUDON,  S.E. 

MANUFACTURERS  OF 

STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS, 

And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS. 


(Dr.  Bernays’s  Patent.) 


The  Patent  Manganous  Carbon  Filter  combines  important  improvements  in  construdtion 
which  have  been  effected  by  Messrs.  Doulton  &  Co., in  conjunction  with  a  valuable  invention 
made  by  Dr  Bernays,  Professor  of  Chemistry  at  St.  Thomas's  Hospital-,  Public  Analyst, 
Chemist  to  the  Kent  Water  Works,  &c.,  &c.,  &c. 
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CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 

A  Gentleman,  Practical  Chemist  and  man  of 

business,  would  work  any  first  rate  trade  on  the  market.  Has 
special  experience  in  many  different  branches;  prefers  payment  by 
results.— E.  W,,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 


Y''hemist  wants  Engagement  in  Grease  or  Oil 

Works.  Has  had  some  experience  in  Brown  Grease,  and  has 
a  knowledge  of  Grease  Distilling  and  the  Manufadture  of  Potash  from 
Suint,  and  of  Soft  Soap.  Good  references. — Address,  “  Chemist,”  38, 
Fairbank  Road,  Bradford,  Yorks. 

MANAGER. 

A  Competent  Gentleman  wanted  as  Manager 

in  a  Chemical  Laboratory. — Particulars  to  X.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 


A  Well-Established  Analytical  Practice  for 

Sale.  Profits  from  £350  to  £400  per  annum.  Present  Proprietor 
retiring  owing  to  ill-health.— Apply,  “  Beta,”  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 

^Wanted,  a  Thoroughly  Experienced  Soap 

^  *  Maker  capable  of  taking  the  Management  of  a  Soap  Works. 
Must  be  well  up  to  the  manufacture  in  all  its  branches. — Apply  by 
etter  to  Z.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 

G.  W.  WIGNER 

AND 

R.  H.  HARLAND 

HAVE  REMOVED  TO 

37i  LOMBARD  STREET,  E.C. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 


THE  JOURNAL  OF  SCIENCE 

for  APRIL  (Price  is.  6d.),  includes — 

Animal  Automatism.  Communicated  by  Robert  Lewins,  M.D. 

The  “  Species  ”  War  Re-opened. 

Science  and  the  Sense  of  Beauty.  By  J.  Munro,  C,E. 

Economic  Entomology. 

On  the  Poison  of  Serpents. 

On  Technical  Education.  By  Robert  Galloway,  M.R.I, A. 

The  Lessons  of  the  Lamson  Case. 

Analyses  of  Books.  Correspondence.  Notes. 

London :  3,  Horse-Shoe  Court,  Ludgate  Hill. 


Now  Ready,  Fourth  Edition,  with  83  Engravings,  8vc,,  16s. 

LJANDBOOK  OF  VOLUMETRIC  ANA- 

**■  LYSIS;  or,  the  Quantitative  Estimation  of  Chemical  Sub¬ 
stances  by  Measure,  applied  to  Liquids,  Solids,  and  Gases.  Adapted 
to  the  requirements  of  Pure  Chemical  Research,  Pathological  Che¬ 
mistry,  Pharmacy,  Metallurgy,  Manufacturing  Chemistry,  Photo¬ 
graphy,  &c.,  and  for  the  Valuation  of  Substances  used  in  Commerce 
Agriculture,  and  the  Arts. 

By  FRANCIS  SUTTON,  F.C.S.,  F.I.C. 

J.  and  A.  CHURCHILL,  New  Burlington  Street. 

Just  published,  cloth  8vo.,  60  illustrations  2s.  6d. 

PXPERIMENTAL  CHEMISTRY;  a  Prac- 

tical  Guide  for  Junior  Students.  Part  II.  By  J.  Emerson 
Reynolds,  M.D.,  F.R.S.,  Professor  of  Chemistry,  University  of 
Dublin. 

Part.  I.,  Introductory,  30  Illustrations,  is.  6d. 

“  Clear  and  thorough.”— Chemical  News. 

“  No  better  guide  to  the  study  of  chemical  science.” — Nature. 

“  A  really  good  introductory  work  written  with  a  high  purpose.” _ 

Lancet. 

London:  LONGMANS,  GREEN,  and  CO. 

An  old  and  well-established  Colour  Factory  in 

^  U.S.  America  is  in  want  of  a  thoroughly  Practical  and  Experi¬ 
enced  Foreman  who  can  undertake  the  Manufadture  of  Magenta  and 

Bismarck  Brown.  To  a  competent  person  good  wages  will  be  paid. _ 

Address,  Y.  D.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill 
London,  E.C.  ’ 

NOTICE  TO  ADVERTISERS. 

In  consequence  of  GOOD  FRIDA  Y  occurring 
in  the  ensuing  week,  the  Chemical  News  will 
he  published  on  Thursday  next,  April  the  6th. 
Advertisements  should  therefore  reach  our  Office 
not  later  than  io  a.m.  on  Wednesday ,  the  $th 
instant . 


ii 


A  dvertisements. 


Chemical  News, 
March  31, 1882. 


L.  OERTLING,  knowing  that  stands  of  his 
Balances  are  now  being  sold  with  beams  which 
are  not  his  manufacture,  and  vice  versa,  thereby 
making  apparently  two  Oertling’s  Balances 
instead  of  only  one,  begs  to  notify  that  all 
Balances  manufactured  by  him  bear  his  name 
both  on  beam  and  stand, 


F.  E.  BECKER  &  CO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  respe&fully  to  announce  that  they  have  now  opened  their 

CHEMICAL  DEPARTMENT 

for  the  supply  of  CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  Analytical  Purposes  and 

Chemical  Research. 


PRICE  LIST  SENT  POST  FREE  ON  APPLICATION. 


MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  &  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL  AND  OTHER  APPARATUS 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 


13  &  15  HylOSZLEETZ'  STEEET 

NEWCASTLE-ON-TYNE, 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &C-, 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadtuiers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
Svo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 

BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 
CLATTOTT- 
Near  MANCHESTER. 

‘gERNERS  COLLEGE  of  CHEMISTRY 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  diredtion  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Pradtical  Investigations  connedied  with 
Patents,  &c.,  condudted. 

Prospedtuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 ,  Berners-street  W. 

QT.  PAUL’S  SCHOOL.  An  examination  for 

filling  up  about  six  vacancies  on  the  Foundation  will  be  held  on 
the  19th  April,  1882.  For  information  apply  to  Clerk  to  the  Governors, 
or  to  the  School  Secretary,  St,  Paul’s  Churchyard. 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Tr  ade 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65*00  p.  ct. 

52*37  P- 

ct. 

43*41  p.  Ct. 

Peroxide  of  Iron 

0*50  „ 

1*29 

99 

i*8i  „ 

Silica,  &c . . 

...  4  50  >> 

19*24 

99 

34*35  » 

Water  of  combination 

...  30*00  „ 

27*1 3 

>> 

20*52  „ 

100*00 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy  ;  f.o.b.  at  Larne  or  Belfast.;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 

29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO. .are  new,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 
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MILLS  are  situated  very 
and  adjacent  to  Railways 


ioo-oo 

Our  MINES,  DRYING  KILNS,  and  GRINDING 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE, 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  01- 
Bags,  Lump  or  Ground. 

GEO,  G.  BLACKWELL,  Managing  Director. 

Riclmiond  Buildings,  26.  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 
brass  and  iron  founders. 

M  anuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  anv  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
f  \?Vater  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

M Black- ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant.  .  ,  , 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldons 
Patent  Bleac'ning-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  NTtro-Glvcerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  ether  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construftion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

V  Steani  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Restn,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
bv  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

LA.IbTCJLS’HIXIRIE 


BAILEY’S  HYDRAULIC  MOTORS. 


WATER MOTOff 


WATERMOTOR 
PUMP 


HYDRAULIC 
ORCAN  BLOWER 


k  —  motor”  .  HYDRAULIC 
’THIRLMERE.  LIFT 


Silver  Medal, Manchester,  1879;  Blackburn,  1881. 

WHAT  THEY  ARE  DOING 
The  Water  Motor  blows  Blacksmiths’  Fires  at  Penmaenmawr. 

The  2-horse  Water  Motor  daily  works  Waggons  up  an  incline  at 
Edge  Hill  Collieries,  Bolton,  with  success. 

The  Brighton  Guardian  is  regularly  printed  by  these  Motors,  giving 
the  highest  satisfaction. 

The  Lifts  are  in  Hotels  and  Warehouses  of  Manchester,  Dublin, 
Liverpool,  Lancaster,  &c. 

The  “  Thirlmere  ”  drives  a  Grindstone  at  Bristo1. 

The  4-horse  Water  Motor  is  at  work  Cutting  Timber,  by  circular 
saw,  5  inches  thick, 

A  20-horse  Water  Motor,  pumping  for  PI.  Vivian,  Esq  ,M.P. 

A  12-horse  Water  Motor,  pumping  at  the  Mines  of  G.  N.  Newdegate, 
Esq.,  M.P. 

TESTIMOUIALS. 

June  22,  1881. — From  II.  H.  Vivian,  Esq.,  M.P. — “  I  have  just  heard 
that  the  Water  Motor  sent  out  last  year  is  doing  well.” 

Lord  Salisbury's  Clerk  of  Works  writes : — “I  am  much  pleased 
with  the  Water  Motor,  for  it  is  most  compadt  and  useful.” 

From  Messrs.  Seed  Brothers,  Leather  Merchants,  Halifax : — “  The 
Water  Motor  is  doing  its  work  well  and  quietly,  and  bids  fair  to 
answer  our  highest  expedtations.” 

From  Lever  Edge  Coal  Company,  Bolton The  Water  Engine 
you  have  supplied  does  its  work  well.” 

Brices  and  full  particulars  on  application  to — 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

Hydraulic  Engineers,  Pump  Makers,  Gauge  Makers,  also  Makets 
of  all  kinds  of  High-class  Steam  Fittings;  Brass  Founders  to  Her 
Majesty’s  Government  Departments,  Woolwich  Arsenal, 
Indian  State  Railways,  Trinity  Board,  See. 

PUZEY’S  LUMINOUS  POWDER 

Can  he  obtained  a 

31,  Aldermanbury,  London. 
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qn he  LONDON  HOSPITAL  and  MEDICAL 

COLLEGE,  MILE  END,  E. 


BECKER  &  SONS, 


The  Hospital  contains  nearly  800  beds,  and  is  the  largest  general 
Hospital  in  Great  Britain.  The  SUMMER  SESSION  will  com¬ 
mence  on  May  1st.  Students  now  entering  can  compete  for  the 
Entrance  Scholarships  in  September.  All  Appointments  are  free  to 
full  Students.  Special  Entries  may  be  made  for  Medical  and  Surgical 
Practice,  also  for  the  Course  of  Practical  Surgery. 

_ _ _ MUNRO  SCOTT,  Warden. 

YOUNG’S  PARAFFIN  LIGHT  &  MINERAL  OIL  CO.. 

LIMITED. 


The  Directors  of  this  Company  are  prepared 

to  receive  TENDERS  for  the  supply  of  the  GENERAL 
STORES  required  at  their  ADDIEWELL,  BATHGATE,  and 
BIRMINGHAM  WORKS,  and  also  at  all  their  PITS,  for  the  YEAR 
ENDING  30TH  APRIL,  1883,  as  under: — 


Class  No. 

1.  Bolts,  Nuts,  and  Rivets 
45.  Brass,  &c. 

2.  Bricks,  Clay,  &c. 

3.  Brushes  and  Mops 
Candle  Boxes — Pasteboard 
Canvas 
Casks,  &c. 

Cast  Iron  Castings 
Chemical  Apparatus 

8.  Cloths,  Plaiding,  &c. 

9.  Colours 
10.  Corks 
16.  Drysalteries 

Gas  and  Water  Fittings 
Glass  Chimneys 
Grease,  Soap,  and  Tallow 
Gun  Metal 


4. 

5- 

47- 

6. 

7- 


17- 

18. 

19. 

20. 


21.  Hardware  and  Sundries 


Class  No. 

22.  India  Rubber,  &c. 

44.  Japanning  and  Bronzing 
Materials 

23.  Lamp  Burners,  &c. 

24.  Lamp  Founts  and  Hand 

Lamps 

26,  Leather 

27.  Nails,  Screws,  &c. 

48.  Pig  Iron 

32.  Refledtors 

29.  Ropes,  &c. 

30.  Shades,  Moons,  &c. 

37.  Timber 

33.  Tin,  Lead,  &c. 

40.  Tools 

35.  Wicks — Candle  and  Lamp 

41.  Wire  Ropes 

49.  Wooden  Handles,  &c. 


Detailed  Specifications  and  Forms  of  Tender,  and  any  other  neces¬ 
sary  information,  may  be  obtained,  on  and  after  Monday,  27th  current, 
at  the  Company’s  Offices,  30,  George  Square,  Glasgow. 

Patterns  of  the  General  Stores  may  be  seen  at  the  Company’s 
Addiewell  Works,  near  Westcalder  ;  and  Patterns  of  Lamp  Fittings 
at  their  Clissold  Works,  New  Spring  Street,  Birmingham. 

Tenders,  endorsed  “  Tender  for  Stores,”  to  be  lodged  with  the 
undersigned  on  or  before  Wednesday,  12th  proximo. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
offer. 

Merchants’ House  Buildings,  JOHN  FYFE, 

Glasgow,  22nd  March,  1882.  General  Manager. 

WHAUGHTON,  Fairfield  Road,  Man- 

•  Chester,  Contradtor  for  the  Building  and  Eredtion  of  an 
improved  principle  for  Heating  and  Cooling  all  classes  of  Stills  used 
in  the  Distillation  of  Lubricating  Oil,  Tar,  and  other  produdts. — 
W.  H.  begs  to  say  that  he  has  had  experience  in  all  the  above 
blanches,  extending  ovar  a  period  35  years,  and  having  given  it  his 
entire  study,  can  assure  those  who  favour  him  with  their  commands 
that  they  will  not  be  disappointed  as  to  economy,  utility,  and  efficiency 
in  every  respedt.— Addiess,  William  Haughton,  Fairfield  Road, 
Manchester. 

R  .  T~-  ST  MERRY, 

ASSAYER  AND  ANALYT'CAL  CHEMIST 

SWANSEA. 


Oilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufadture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  1  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 


MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


BECKER’S  STUDENT’S  BALANCE, in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry30grammes 
in  each  pan  and  turn  to  i  milligramme, nickel  plated  pans  £ 2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £2  13 


Sole  Agents  for  England ,  Ireland,  and  Wales: — 

TOWfJSOH  ^  MERCER. 

Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  ief.  stamp 
or  free  on  application 


THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 

Published  every  Friday.  Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £1. 

CHARGES  FOR  ADVERTISEMENTS, 

£  s.  a.  | 

Five  lines  in  column  (about  10  words  to  line'  036 

Each  additional  line  ... .  006 

Whole  column  . 1  U  0 

Whole  page .  ..  ..  ..  3  o  0 

A  reduction  made  for  a  series  of  insertions 

Cheques  and  Post-Office  Orders,  crossed  “London  and  County 
Bank,” payable  to  the  orderof  William  Crookes. 

BOY  COURT,  LUDGATE  KILL,  LONDON,  E.C* 


HP -.A.  TEUTS  . 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  a'l  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323.  High  Holborn,  W.C, 


Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 
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DOULTON  &  WATTS 

HIGH  STREET,  LAMBETH,  LONDON,  S.E. 

MANUFACTURERS  OF 

STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 

And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS. 


NEW 

Depots: 


(Dr.  Bernays’s  Patent.) 

The  Patent  Manganous  Carbon  Filter  combines  important  improvements  inconstrudtion 
which  havebeen  effedtedby  Messrs.  Doulton  &  Co., in  conjundtion  with  avaluable  invention 
made  by  Dr  Bernays,  Professor  of  Chemistry  at  St.  Thomas’s  Hospital;  Public  Analyst; 

Chemist  to  the  Kent  Water  Works,  &c.,  &c.,  &c, 

SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E. 

—Granville  St.,  Birmingham  ;  100,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
HyC-A-TsT  CHESTEB. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 


Illustrated  Price  Lists  on  application. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plyntbs,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


FACTORIES. 

Reddish  and  Bradfoid, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


Pure  Carbolic  Acid, 

,  Cryst.  at 

42°'2  C. 

>  »> 

do. 

Hydrate  of 

Medicinal 

do. 

Cryst.  at 
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do. No. 1  ,, 

35°  C. 
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do. 
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12°  C. 
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4  liquid  at 
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MANUFACTURERS 

,  Carbolic 

j  by  G. Lowe 


Carbolic  Acid  Disinfecting  Powder. 


OF 

Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
CresylatesofSoda,  Potash  , 
Zinc, Iron, and  Alumina. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER, 

GOLD  MEDAL,  PARIS,  1878. 


Benzol  (Cryst  ). 
Anthracene . " 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (RosolicAcid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

lUTJihroo^nNr. 


FIRE  BRICKS, 
GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &c. 


JOHN  CLIFF  &  SONS, 

7,  Wellington  St., 
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CAPPER  PASS  AND  SON,  BRISTOL, 
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GRIFFIN’S 
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SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 
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A  Gentleman,  Practical  Chemist  and  man  of 

business,  would  work  any  first  trade  on  the  market.  Has 


special  experience  in  Anilines,  Gas  Residuals,  &c.;  prefers  payment 
by  results. — E.  W.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 


A  Thoroughly  Competent  Analytical  Chemist 

^  is  required  to  go  abroad  under  a  three  years’  engagement.  Must 
be  skilled  in  assaying  and  mineralogy.  Age  from  30  to  35  years. 
Salary  £500  per  annum.  Must  be  prepared  to  enter  upon  his  duties 
now. — Address  copies  of  testimonials  and  references,  with  any  details 
considered  necessary,  to  S.  H.  R.,  care  of  Messrs.  G.  Street  and  C 
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RUSSIAN  AGENCY. 

A  Pharmaceutical  Chemist,  well  introduced 
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and  hitherto  owner  of  the  most  important  Pharmaceutical  Establish¬ 
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The  works  to  be  ereCted  on  waterside  premises,  which  will  be  indi¬ 
cated.  Designs  must  be  sent  in  on  or  before  the  31st  May,  1882. 

Conditions  of  the  competition  to  be  obtained  on  application  to  the 
Company’s  Engineer,  Mr.  H.  E.  Jones,  Gas  Works,  Stepney,  E. 


BLOOD  ALBUMEN, 

In  all  its  forms.  Guaranteed  Purity. 

Also  Crystallised  Blood,  &c. 

W.  H.  KING,  Manufacturer,  41,  Russell  St.,  Liverpool. 


Now  Ready,  Fourth  Edition,  with  83  Engravings,  8vo.,  16s. 

TLTANDBOOK  OF  VOLUMETRIC  ANA- 

J-  LYSIS;  or,  the  Quantitative  Estimation  of  Chemical  Sub¬ 
stances  by  Measure,  applied  to  Liquids,  Solids,  and  Gases.  Adapted 
to  the  requirements  of  Pure  Chemical  Research,  Pathological  Che¬ 
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By  FRANCIS  SUTTON,  F.C.S.,  F.I.C. 

J.  and  A.  CHURCHILL,  New  Burlington  Street. _ 

THE  PRACTICE  OF  COMMERCIAL 
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of  his  original  and  very  useful  work.” — Chemical  News. 

“  There  are  few  works  wherein  so  much  practical  information  is 
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Hydrocarbons. — Shale-  and  Petroleum-ProduCts  ;  Terpenes;  Com¬ 
mercial  Benzols;  Naphthalene;  Anthracene;  &c. 

Fixed  Oils  and  Fats. — Properties  of  and  Methods  of  Assaying 
Commercial  Oils  ;  Lubricating  Oils;  Butter,  Bees’-wax,  Spermaceti; 
Fatty  Acids;  Soaps;  &c. 

Sugars.— Optical  Saccharimetry ;  Density  of  Saccharine  Solutions  ; 
Analysis  of  Cane- and  Beet-Sugars,  Glucose,  Malt,  Honey ;  &c. 
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Alkaloids  and  Organic  Bases. — Cinchona  Alkaloids,  Assay  of  Barks; 
Morphia,  Opium;  Strychnine;  Aniline  Oils;  Aniline  Dyes;  &c. 

London  :  J,  and  A.  CHURCHILL,  New  Burlington  Street. 

VTW'anted,  by  a  Young  Chemist,  an  Engagement 

V  V  in  Chemical  Works.  Thorough  knowledge  of  the  Manufacture 
of  Sulphuric  Acid  and  Eredtion  of  Plant.  Excellent  references.— 
Address,  J.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.G. 
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OPPOSITE  FARRINGDON  ST 
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STATION. 

MANUFACTURER  OF 

CHEMICAL;  ASSAY,  Jr  BULLION  BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

COUNCIL  MEDAL,  1851.  FIRST  CLASS  MEDAL,  1854  and  1863. 


F.  E.  BECKER  &  CO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  respectfully  to  announce  that  they  have  now  opened  their 

CHEMICAL  DEPARTMENT 

for  the  supply  of  CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  Analytical  Purposes  and 

Chemical  Research. 

PRICE  LIST  SENT  POST  FREE  ON  APPLICATION. 


MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  &  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL  AND  OTHER  APPARATUS 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 


13  &  15  MOSLEY  STREET 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c.. 

For  Analysis  and  the  general  Laboratory  Use  of  Manufacturers 
and  Professors  of  Universities,  Schools,  Mines,  &c.3 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  oi 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
Svo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
pos  free. 

BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

franklin  barrow, 

CLAYTOTT-' 

Near  MANCHESTER. 

SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 
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A.  BOAKE  &  CO., 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than, 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


r 

Extra  Quality. 

X 

First  Quality. 

1 

Second  Quality, 

Alumina  ...  ...  ... 

...  65*00  p.  ct. 

52*37  P«  ct. 

43*41  p.  ct. 

Peroxide  of  Iron 

...  0*50  „ 

1*29  „ 

i*8i  „ 

Silica,  &c.  •••  • 

...  4*50  „ 

19*24  „ 

34’35  „ 

Water  of  combination 

. « •  3° 

27'i3  „ 

20*52  „ 

100*00 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J,  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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CALVERT’S 


6d.,  1/0,  and  1/6  Tin 
Dredgers ;  2/6, 4/0, 
6/0,  and  10/0 
Boxes. 


CARBOLIC 

Guaranteed  15  % 


The  cheapest  effective 
Disinfefting  Powder  for 


POWDER 


NIGHT  COMMODES,  CLOSETS,  MANURE  AND 
DUST  HEAPS,  KENNELS,  &  FOWLHOUSES. 


Regularly  used  by  the  principal  British  Railway 
Companies,  Carriers,  Brewers,  Horsekeepers,  &c. 
Especially  useful  during  warm  weather,  as  flies  and  insedts 
will  not  approach  it,  whilst  it  purifies  the  air. 


CALVERT’S 


In  6d.  and  is. 
Metal  Boxes. 


CARBOLIC 


SHAVING  &  TOOTH 


SOAP 


F.  Le  Gros  Clark,  Esq.,  F.R.S., 

F.R.C.S.,  &c.,  Consulting  Surgeon  to 
the  St.  Thomas  and  Great  Northern  Hospitals ,  London , 
says  ; — “  I  was  so  pleased  with  your  Carbolic  Tooth 
Soap  that  I  recommend  it  to  my  patients.  It  leaves  a 
delicious  freshness  that  makes  it  a  pleasure  to  brush  the 
teeth  with  it.” 


F.  C.  CALVERT  &  CO.,  Manchester, 

Have  been  awarded  a  “  First  Class  Special  Merit  ”  Diploma  at  Melbourne  Exhibition  (Highest  Award), 
besides  Sixteen  Prize  Medals  and  Diplomas  previously  obtained. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

A/TANUFACTURERS  of  the  Celebrated 

dVl  STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRIC  K-W  O  R  K  S, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 

I'AA.FTCIIESTEE. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS, 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


WEIGHT’S 

,  PATENT  BULGE  BARREL  MACHINE. 

On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  LOil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 


\jSJ  HAUGHTON,  Fairfield  Road,  Man- 
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mistry,  Pharmacy,  Metallurgy,  Manufacturing  Chemistrj',  Photo¬ 
graphy,  &c.,  and  lor  the  Valuation  of  Substances  used  in  Commerce, 
Agriculture,  and  the  Arts. 

By  FRANCIS  SUTTON,  F.C.S. ,  F.I.C. 

J.  and  A.  CHURCHILL,  New  Burlington  Street. 

ROSIN  OIL  REFINING, 

A  dvertiser  is  prepared  to  eredt  Plant  and  in- 

■Ti.  strudl  in  working  Rosin-  Oil  a  Speciality. — Address,  “  Rosin,” 
care  of  Lee  and  Nightingale,  Advertising  Agents,  Liverpool. 

Nearly  ready,  pp.  xxviii.  and  586,  price  16s, 

POODS  :  THEIR  COMPOSITION  AND 

L  ANALYSIS.  With  an  Essay  on  the  History  of  Adulteration. 

(Forming  Vol.  1.  of  the  New  Edition  of  “  Practical  Chemistry.”)  By 
A.  Wynter  Blyth,  M.R.C.S.,  F.C.S.,  Public  Analyst  for  the  County 
of  Devon.  With  Numerous  Tables  and  Illustrations,  and  Photo¬ 
graphic  Frontispiece. 

London  :  CHARLES  GRIFFIN  and  CO.,  Exeter  Street,  Strand. 

("'hemical  Assistant,  ot  18  or  20  years,  wanted, 

V-/  capable  of  making  analyses  and  a  good  writer,  at  a  Manufac¬ 
tory  in  London.  Salary  to  commence  £30. — Addrass,  X.Y.Z.,  Che¬ 
mical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

/T'he  Advertiser,  who  has  had  varied  experience 

in  buying  and  selling  Gas  Residuals,  their  varied  Products, 
Aniline  Colours,  Sundry  Varnishes,  &c.,  in  Manufacturing,  and 
Erecting  Plant  for  same,  is  open  for  Employment  in  office,  factory,  or 
otherwise. — Address,  Charlton,  Chemical  News  Office,  Boy  Court, 
Ludgate  Hill,  London,  E.C. 

'phe  LONDON  HOSPITAL  and  MEDICAL 

COLLEGE,  MILE  END,  E. 

The  Hospital  contains  nearly  800  beds,  and  is  the  largest  general 
Hospital  in  Great  Britain.  The  SUMMER  SESSION  will  com- 
msnce  on  May  1st.  Students  now  entering  can  compete  for  the 
Entrance  Scholarships  in  September.  All  Appointments  are  free  to 
full  Students.  Special  Entries  may  be  made  for  Medical  and  Surgical 
Practice,  also  for  the  Course  of  Practical  Surgery. 

MUNRO  SCOTT,  Warden. 

Vy'anted,  a  properly  Qualified  Person,  to  under- 

'  »  _  take  the  erection  of  extensive  Sulphuric  Acid  Plant,  with  all 

modern  improvements.  He  will  require  to  provide  Plans  and  Speci¬ 
fications,  and  to  Superintend  the  whole  work  during  construction. — 
Apply,  stating  qualifications,  experience,  and  terms,  to  “  250,"  W. 
Porteous  and  Co.,  Advertising  Agents,  Glasgow. 

'\A7'anted,  a  Chemical  Balance  in  good  condi- 

*  *  tion. — State  particulars  to  “Advertiser,”  Chemical  News 

Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

IF  .A.  TFIUTS  . 

W.  P.  THOMPSON,  C.E. ,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P,  Thompson,  C.E.  British  portion,  6d-  ;  all  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience. . .  . 

A  very  valuable  digest.” — Engineer. 

London  Office 

W,  P.THOMPSQN  and  BOULT,  323  High  Holborn,  W.q, 

BLOOD  ALBUMEN, 

In  all  its  forms.  Guaranteed  Purity. 

Also  Crystallised  Blood,  &c. 

W.  H,  KING,  Manufacturer,  41,  Russell  St.,  Liverpool. 
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TURNMILL  STREET 

/OPPOSITE  FARRINGDON  STREET\ 

[  STATION.  I 

MANUFACTURER  OF 

CHEMICAL;  ASSAY;  A  1111101  BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment . 
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O 
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COUNCIL  MEDAL,  1851.  FIRST  CLASS  MEDAL,  1854  and  1862. 


F.  E.  BECKER  &  CO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  respe<5tfully  to  announce  that  they  have  now  opened  their 

CHEMICAL  DEPARTMENT 

for  the  supply  of  CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  Analytical  Purposes  and  Chemical  Research. 

PRICE  LIST  SENT  POST  FREE  ON  APPLICATION. 

•  F.  G.  BECKER  &  CO.  have  also  a  large  assortment  of  all  kinds  of  Chemical,  Physical,  and  Electrical  Apparatus. 


UNIVERSAL 

FILTER-PRESSES  WITH  FRAMES, 


1600 

Filter  presses 
in  use. 


THE  BEST  FILTER-PRESS  ON  THE  MARKET, 

OF 


ENGINEERS  AND  IRONFOUNDERS. 


1600 

Filter  presses 


in  use 


Made  in  Wood,  Iron,  Bronze,  or  Lead,  for  the  Filtration  or  Separation  of  Liquids  from  Solid 
Matters,  Jfrith  or  without  attachment,  for  the  perfect  washing  of  the  latter. 


MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  &  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL  AND  OTHER  APPARATUS 


*3  1 

111.,, 

m 

lily 

Blip 

MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision 


13  Sc  15  MOSLEY  STREET 

NEWCASTLE-OrMYNE. 


TOWNSON&  MERCER, 

Bg,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c„ 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadturers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
Svo.  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
pos  free. 

BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 
ciiA.'VTOnsr 
Near  MANCHESTER. 


SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 


MAKERS : 

A.  BOAKE  &  CO. 

STRATFORD.  LONDON.  E. 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than, 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65'00  p.  ct. 

52-37  p.  Ct. 

43-41  p.  ct. 

Peroxide  of  Iron 

0-50  „ 

1-29  „ 

r8i  „ 

Silica,  &c . . 

...  4-50  „ 

19*24  » 

34*35  „ 

Water  of  combination 

...  30*00  „ 

27*13  „ 

20-52  „ 

IOO'OO 

100-03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 

29,  St.  Vincent  Place,  Glasgow. 
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CALVERT’S 

CARBOLIC 

NEWTON  CRANE,  mAAmTT 
Esq.,  late  U.S.  Consul,  1  I£ji 

Mtmrhpcfpr  S9VS!— » 


POWDER 


“»  *  *  Your 
Carbolic  Tooth 
Powderis  THE 
BEST  I  EVER  USED.  In  this  opinion  I 
am  joined  by  all  the  members  of  my  family.” 


CALVERT’S 


pss  CARBOLIC 


Mr.  Newman, 
of  A  berllynfi, 
Glasbury,  ow- 


DOG  SOAP 

ner  of  the  Champion  Mastiff Granby," 
says: — “I  consider  your  Carbolic  Acid  Dog 
Soap  a  very  superior  article  forwashing  Dogs. 
It  is  effedtual  in  its  adtion,  and  easy  to  mani¬ 
pulate;  I  am  very  pleased  with  it.” 


CALVERT’S 
No.  5  CARBOLIC 

I  lb.  Bars.  A  0  /  C!  Cl  A 

4^d.  each.  *1  /  O  P  Ullli 

Highly  effective  for  Laundry  and  Kitchen 
Uses;  washes  with  hot,  cold,  or  warm  hard 
or  soft  water;  and  is  a  thorough  cleanser  and 
purifier  of  Linen,  Flannels,  Woodwork,  or 
Painted  Walls. 


6d.,  is.,  and  is.  6d.  boxes  at  any  Chemist’s. 


F.  C.  CALVERT  &  CO..  MANCHESTER. 

Awarded  Sixteen  Prize  Medals  and 
Diplomas. 


F  .  C.  CALVERT  &  CO.,  MANCHESTER. 


Awarded  Sixteen  Prize  Medals  and 
Dipomas. 


F.  C.  CALVERT  &  CO.,  MANCHESTER. 


Awarded  Sixteen  Prize  Medals  and 
Diplomas. 


JAMES  WOOLLEY,  SONS,  &  CO., 

69,  MARKET  STREET,  MANCHESTER, 

Exporters  and  Importers  of  Chemical  &  Scientific  Apparatus, 

PURE  CHEMICALS,  &c., 

OERTLING’S  LONG  AND  SHORT  BEAM  BALANCES  AND  WEIGHTS, 

CHEMICAL  THERMOMETERS,  BOTTLES,  LABELS,  TEST  SOLUTIONS,  ETC. 
PLATINUM  AND  SILVER  CRUCIBLES,  BASINS,  AND  SPATULAS. 


LABORATORIES  AND  WORKS  FITTED  UP  WITH  EVERY  REQUIREMENT.  SPECIAL  QUOTATIONS  TO  LARGE  BUYERS. 

CATALOGTTES  OHNT  A.^^IjICA.TI01Sr. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  See.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfadtion.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAUCIIESTEE. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS, 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application . 


FACTORIES. 
Reddish  and  Bradfoid, 
MANCHESTER. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


TOWN  OFFICES  : 
43,  Piccadilly, 
MANCHESTER. 


BRONZE  MEDAL,  PARIS,  1867. 


Pure  Carbolic 

Acid,  Cryst.  at 

42°"2  C. 

>  i  > 

do.  Hydrate  of 

Medicinal 

do.  Cryst.  at 

35°  C. 

Commercial 

do. No. i  ,, 

35°  C. 

1  » 

do.  2  ,, 

29°  C. 

1  » 

do.  3 

12°  C. 

MANUFACTURERS  OF 


GOLD  MEDAL.  PARIS,  1878. 


)  Discovered 
J  by  C.  Lowe 


,,  do.  4  liquid  at  o°  C. 

Carbolic  Acid  Disinfecting  Powder, 


Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
Cresylates  of  Soda, Potash  , 
Zinc,  Iron,  and  Alumina. 


Benzol  (Cryst ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  At  ii 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

ieettust  ootedn-. 

FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &-c.,  &c. 

JOHN  CLIFF  &  SONS, 

7,  Wellington  St., 

LEEDS. 

London.  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davev,  at  the  Office,  Boy  Court,  Ludgate  Hill  EC 
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CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


A  Chemist,  experienced  Analyst,  for  many 

years  Manager  of  Chemical  Works,  desires  Re-engagement. 
First  class  testimonials  and  references. — For  further  particulars  apply 
to  B.C.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill  London, 
E.C. 

A  Chemist,  well  acquainted  with  every  detail 

“  _  of  the  Manufadture  of  Soda  Ash  by  the  Ammonia  Process,  is 
desirous  of  treating  with  Chemical  Manufadturers  for  the  Eredtion  of 
Works.  No  royalty  for  use  of  Patents. — Further  particulars  on  appli¬ 
cation  to  W.  R.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 

ROSIN  OIL  REFINING.  ' 

A  dvertiser  is  prepared  to  eredt  Plant  and  in- 

strudi  in  working  Rosin  Oil  a  Speciality. — Address,  “  Rosin,” 
care  of  Lee  and  Nightingale,  Advertising  Agents,  Liverpool. 

~  partnership; 

A  Gentleman,  with  from  £100  to  £200,  is 

A  desirous  of  entering  into  Partnership  with  an  old-established 
Analytical  Chemist. — Address,  W  39,  Chemical  News  Office,  Boy 
Court,  Ludgate  Hill,  London,  E.C. 

^hemical  Assistant,  of  18  or  20  years,  wanted, 

capable  of  making  analyses  and  a  good  writer,  at  a  Manufac¬ 
tory  in  London.  Salary  to  commence  £50. — Address,  X.Y.Z.,  Che¬ 
mical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

^~'hemist  desires  Engagement.  Thoroughly 

7“-^  and  pradtically  acquainted  with  the  Distillation  and  Refining  of 
Coal-tar,  Kosin,  and  their  produdts,  Vegetable  Greases,  Cotton  and 
Linseed  Oils,  Varnish  and  Grease  Making,  and  Tallow  Melting. 
Has  special  process  for  producing  the  finest  Rosin  Oil.  Can  design 
and  eredt  Plantand  control  men.  Good  references. — Address,  “  Pitch,” 
Messrs.  Deacon’s,  Leadenhall  Street,  London. 

*  MANAGING  CHEMIST.  ■' 

VV^anted  a  Thoroughly  Competent  Gentleman, 
*  *  accustomed  to  Vitriol,  Alkali,  Bleach,  Ammonia,  Eredtion  of 
Plant,  Analysis,  &c.- — Address,  stating  age,  salary  required,  and  all 
particulars  of  previous  engagements,  and  copies  of  testimonials 
(which  will  not  be  returned),  to  “  C.  Bros.,”  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 


JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 

THE  JOURNAL  <3F  SCI  ENCE 

for  MAY  (Price  is.  6d.),  includes — 

The  Identity  of  Vital  and  Cosmical  Energy. 

The  Association  for  the  Advancement  of  Medicine  by  Research:  its 
Task  and  its  Opponents. 
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A  New  Fadtor  in  Organic  Development. 

On  Technical  Education.  By  Robert  Galloway,  M.R.I.A. 

Analyses  of  Books.  Correspondence.  Notes. 

London :  3,  Horse-Shoe  Court,  Ludgate  Hill. 

Now  Ready,  Fourth  Edition,  with  83  Engravings,  8vo.,  16s. 

Handbook  of  volumetric  ana¬ 
lysis  ;  or,  the  Quantitative  Estimation  of  Chemical  Sub¬ 
stances  by  Measure,  applied  to  Liquids,  Solids,  and  Gases.  Adapted 
to  the  requirements  of  Pure  Chemical  Research,  Pathological  Che¬ 
mistry,  Pharmacy,  Metallurgy'-,  Manufadturing  Chemistry,  Photo¬ 
graphy,  &c.,  and  for  the  Valuation  of  Substances  used  in  Commerce, 
Agriculture,  and  the  Arts. 

By  FRANCIS  SUTTON,  F.C.S.,  F.I.C. 

J.  and  A.  CHURCHILL,  New’  Burlington  Street. 

Now  ready,  pp.  xxviii.  and  586,  price  16s. 

POODS  :  THEIR  COMPOSITION  AND 

-®-  ANALYSIS.  With  an  Essay  on  the  History  of  Adulteration. 
(Forming  Vol.  1.  of  the  New  Edition  of  “  Practical  Chemistry.”)  By 
A.  Wynter  Blyth,  M.R.C.S.,  F.C.S. ,  Public  Analyst  for  the  County 
of  Devon.  With  Numerous  Tables  and  Illustrations,  and  Photo¬ 
graphic  Frontispiece. 

London  :  CHARLES  GRIFFIN  and  CO.,  Exeter  Street,  Strand. 

rphe  LONDON  HOSPITAL  and  MEDICAL 

J-  COLLEGE,  MILE  END,  E. 


The  Hospital  contains  nearly  800  beds,  and  is  the  largest  general 
Hospital  in  Great  Britain.  The  SUMMER  SESSION  will  com¬ 
mence  on  May  1st.  Students  now  entering  can  compete  for  the 
Entrance  Scholarships  in  September.  All  Appointments  are  free  to 
full  Students.  Special  Entries  may  be  made  for  Medical  and  Surgical 
Pradtice,  also  for  the  Course  of  Pradtical  Surgery. 

’ _  MUNRO  SCOTT,  Warden. 

IP  -A.  TJEUTS  . 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instrudtions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  all  countries, 2s.  6d. 
11  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest,” — Engineer. 

London  Office : — 

W.  P,  THOMPSON  and  BOULT,  323  High  Holborn,  W.C, 
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L,  OERTLING,  knowing  that  stands  of  his 
Balances  are  now  being  sold  with  beams  which 
are  not  his  manufacture,  and  vice  versa ,  thereby 
making  apparently  two  Oertling’s  Balance 
instead  of  only  one,  begs  to  notify  that  al 
Balances  manufactured  by  him  bear  his  name 
both  on  beam  and  stand. 


F.  E.  BECKER  &  GO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

Beg  respedlfully  to  announce  that  they  have  now  opened  their 

CHEMICAL  DEPARTMENT 

for  the  supply  of  CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  Analytical  Purposes  and  Chemical  Research. 

PRICE  LIST  SENT  POST  FREE  ON  APPLICATION. 


F.  G.  BECKER  &  CO.  have  also  a  large  assortment  of  all  kinds  oj  Chemical,  Physical ,  and  Electrical  A pparatus. 


muse.  ENGINEERS  AND  IRONFOUNDERS.  muse 

'  •  T  •  *  v  •  0 

f  Made  in  Wood/Iron,  Bronze,  or  Lead,  for  the  Filtration  or  Separation  of  Liquids  from  Solid 
Matters,  arith  or.  without  attachment,  for  the  perfect  washing  of  the  latter. 




MAWSON  &  SWAN, 

LABORATORY  OUTFITTERS, 

IMPORTERS  i  MAKERS  OF  PHILOSOPHICAL  INSTRUMENTS, 
CHEMICAL,  ELECTRICAL  AND  OTHER  APPARATUS 


MAWSON  &  SWAN  have  an  extensive  assortment 
of  all  kinds  of  Chemical  and  Scientific  Apparatus,  Pure 
Chemicals,  and  Reagents. 

Sole  Agents  for  the  sale  of  Bunge’s  Celebrated  Balances 
and  Weights  of  Precision. 


13  &  15  MOSLEY  STEEET 

NEWCASTLE-ON-TYNE. 


T0WN30N  &  MERCER, 

Eg,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadtuiers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
pos  free. 


BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

CL  AYTOIT 
Near  MANCHESTER. 


gERNERS  COLLEGE  of  CHEMISTRY, 

Instrudlion  and  preparation  in  CHEMISTRY  and  the  EXPERI" 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  n  to  5  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connedted  with 
Patents,  &c.,  condudted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44,  BernerB-street  W. 
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EGLINTON  ALUM  CLAY 


(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY ,  Limited , 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65-00  p.  ct. 

52-37  p.  ct. 

43-41  p.  Ct. 

Peroxide  of  Iron 

0-50  „ 

1-29  „ 

r8i  „ 

Silica,  &c.  •••  •••  mi 

•••  4  5°  n 

IQ-24  „ 

34'35  „ 

Water  of  combination 

...  30*00  „ 

27*I3  » 

20-52  „ 

IOO’OO 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  teen,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 
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Iron 


Gertrude  (extra  qual.) 

....  59*00 

0-47 

"‘1  i8*oo 


Alumina  ... 

Peroxide  of 

Silica  . 

Titanic  Acid . 

Lime,  Magnesia,  Potash,  Soda, 

Sulphuric  Acid . j 

Combined  Water .  22*30 


and] 


0*23 


1st  Quality. 

53’83 

1*57 

8*67 

5*80 

0*83 

29*27 


2nd  Quality. 

52*00  ' 

4'57 
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6*20 
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99*97  99_'9i 

MILLS  are  situated  very 
and  adjacent  to  Railways 
Ports,  from  either  of  which 


100*00 

Our  MINES,  DRYING  KILNS,  and  GRINDING 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE, 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 


Richmond  Buildings,  26,  Chapel  St., 
Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manuladturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Drain.ng,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufafturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel-Rail  Plant.  , 

Compressing-Engines  for  Collieries,  Iron  Works,  and  V  elden  s 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining.  ,  _  ,  „  .  „  .  . 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery.  . 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
W  alsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

ST  HELEN'S  ENGINE,  EQILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Xj-A-2S 


V  ---w.7'7 


BAILEY’S  PATENT  HOT-AIR  ENSUE, 
ONE-HORSEPOWER 

COSTS  (§)  PENCE 

FOR  FUEL 


PUMPIHGjj 

FOR 

1  PEN  NY  A  DAW 

Made  from  J  to  5  horse-power.  561bs.  of  coke  will  keep  a  i-horse 
going  12  hours.  1000  galls,  of  water  lilted  50  feet  high  for  a  penny. 

NO  BOILER.  NO  DANGER. 

Awarded  Prize  Medal  by  the  chief  Societies. 

SOLE  MAKERS— 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 
31,  Aldermanbury,  London. 


Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 

Cilicates  of  Soda  and  Potash  in  the  state  of 

O  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufadture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 
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TO  TAR  DISTILLERS  AND  GAS  COMPANIES. 

'T'he  Advertiser  is  prepared  to  superintend 

Building,  and  Instrudt  in  Working,  Tar  Plant  for  Tar  Distilling 
and  its  products,  also  Sulphate  and  Liquid  Ammonia,  on  the  most 
modern  principles. — Address,  Engineer,  care  of  Lee  and  Nightingale, 
Advertising  Agents,  Liverpool. 


TO  CHEMISTS  AND  DRUGGISTS. 

TO  BE  LET,  at  140,  Leadenhall  Street,  E.C. 

(opposite  East  India  Avenue),  a  Handsome  SHOP  and 
BASEMENT,  for  the  last  180  years  occupied  as  Chemists  and 
Druggists,  and  now  occupied  by  Messrs.  Corbyn,  Stacy,  and  Co. 
Vacant  possession  at  Midsummer.— For  cards  to  view  apply  to  Messrs. 
Jones,  Lang,  and  Co.,  ioi,  Leadenhall  Street,  and  3,  King  Street, 
Cheapside,  E.C.  _ 

or'  O  TA  R  D  I  ST  I  L  L  E  R  S  ,  &c.— 

-1  COAL-TAR,  NAPHTHA,  AND  AMMONIA  WORKS. 

For  Sale,  those  Extensive  WORKS,  fronting  STIRLING  ST., 
DOB BIE'S  LOAN,  and  PORT  DUNDAS  ROAD,  GLASGOW, 
which  belonged  to  the  late  Gregory  Bird,  with  the  whole  PLANT 
therein.  The  Ground,  which  is  unrestribted,  extends  to  3224!  square 
yards  or  thereby.  The  Buildings  and_  Plant  are  substantial  and  in 
good  condition,  and  suitable  for  carrying  on  a  large  business  in  the 
Manufacture  of  Benzole,  Naphtha,  and  Ammonia,  also  Rosin  and 
Grease.  Feu-duty  and  Ground  Rent,  £105  16s.  2d. — Apply  to  Paul 
and  Macfarlan,  Writers,  134,  St.  Vincent  Street,  Glasgow. 


TTOR  SALE,  a  complete  Copper  Vacuum  Pan 

-L  Apparatus,  5  ft.  diameter  x  6  ft.  deep,  containing  So  feet  2J  in. 
copper  worm,  in  two  coils.  The  pan  is  fitted  with  steam-jacket,  con¬ 
denser,  and  tell-tale,  and  the  necessary  valves  and  fittings.  Al-o  a 
CRANK  OVERHEAD  ENGINE,  with  Air-pump  combined  ;  Steam 
Cylinder,  10x24";  Pump,  io"xib",  with  disconnecting  gear,  The 
Plant  is  in  good  condition;  has  only  been  at  work  a  short  time;  the 
design  is  modern,  and  the  whole  arrangement  is  superior  in  style  and 
Workmanship. — for  further  particulars  apply  to  Messrs.  Blake, 
Barclay,  and  Co  ,  Engineers,  Greenock. 

FOR  SALE,  Manufacturing  Premises  on 

Cana!  and  close  to  Rail,  comprising  2J  acres  of  Freehold  Land, 
with  nearly  240  feet  water  fiontage  and  manufacturing  buildings.  Has 
first-class  supply  of  pure  water  from  Artesian  Well.  About  9  miles 
from  London. — For  particulars  apply  to  Z.  (412),  care  of  Messrs. 
Reynell  and  Son,  40,  Chancery  Lane. 


WORKS  OF  THE  LATE  LANCASHIRE  TAR  DYES 
COMPANY. 

'pO  BE  SOLD  BY  PRIVATE  TREATY, 

the  whole  of  the  WORKS  and  PLANT  of  the  late  Lancashire 
Tar  Dyes  Company,  comprising  Leasehold  Land  and  Buildings,  and 
the  Engines,  Boilers,  Pumps,  Retorts,  Benzine  Plant,  Nitrifiers,  Re¬ 
ducers,  Aniline  and  Melt  Plants,  Extractors,  Wood  and  Iron  Vessels 
and  Tanks,  complete  Gasworks,  Sheds,  Workshops,  Offices,  &c.,  &c. 
The  lease  is  for  99  years  from  May  12th,  18 77,  and  is  subject  to  an 
annual  rent  of  £100.  The  Land  and  Site  of  the  Works  contains 
5  a.  o  r.  16  p.,  statute  measure.  The  works,  which  are  entirely  new, 
are  well  supplied  with  good  water,  and  adjoin  the  Lancashire  and 
Yorkshire  Railway  at  Gathurst  (three  miles  from  Wigan),  are 
bounded  on  the  north  and  west  sides  by  the  River  Douglas  and  the 
highway  from  Orrell  to  Standish,  and  include  a  large  space  of  Vacant 
Land  suitable  for  building  or  other  purposes.— To  view  the  works  and 
plant  apply  on  the  premises ;  and  for  further  particulars  apply  to  Mr. 
Thomas  Wall ,  Observer  Office,  Wigan. 


JyJ  R  .  J  .  S  .  MERRY, 

ASSAYER  AND  ANALI YTCAL  CHEMIST 

SWANSEA. 

THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 

Edited  by  WILLIAM  CROOKES,  F.R.S. 

Published  every  Friday.  Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £1. 

CHARGES  FOR  ADVERTISEMENTS. 

.  £  s.  d. 

Five  lines  in  column  (about  10  words  to  line!  036 


Each  additional  line . 006 

Whole  column  . 1  15  o 

Whole  page .  ..  ..  3  0  0 


A  reduction  made  for  a  series  of  insertions 

Cheques  and  Post-Office  Orders,  crossed  “London  and  County 
Bank,”payable  to  the  orderof  William  Crookes. 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 


WEISHT’S 

PATENT  BULGE  BARREL  MACHINE. 


On  an  entirely  novel  principle,  lately 
perfedted  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T  urners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 


BECKER  &  SONS, 

MANUFACTURERS  OF 


CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 


SCALES  AND  WEIGHTS. 


2 

m 

>< 

o 

30 


BECKER’S  STUDENT’S  BALANCE,in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry3ogrammes 
in  each  pan  and  turn  to  J  milligramme, nickel  plated  pans  £2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £2  13 


Sole  Agents  for  England,  Ireland,  and  Wales: — 

TOWNSOM  *  MERCER. 

Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id,  stamp 
or  free  on  application 
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DO U  L  T  O  N  &  WATTS 

'HIGH  STREET,  LAMBETH,  LOhDON,  S.E. 

MANUFACTURERS  OF 

STILLS,  RETORTS,  CONDENSING  WORKS, "WOLLF’S  EG1TLES 

ACID  PJJMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 

\  And  every  description  of  Stoneware  for  Chemical  Purposes, 

warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS. 


■oimt 


t  * 

ThePatent  Manganous  Carbon  Filter  combines  important  improvements  in  construdiion 
which  have  been  effected  by  Messrs.  Doulton  &  Co.,  in  conjundtion  with  a  valuable  invention 
madebv  Dr  Bernays,  Professor  of  Chemistry  at  St.  Thomas’s  Hospital;  Public  Analyst, 

Chemist  to  the  Kent  Water  Works,  &c.,  &c.,  & c. 

NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E. 

£)ep0ts  . _ Granville  St.,  Birmingham  ;  100,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfa<5lion .  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  tne 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire, February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAUCHESTEE. 

CHEMICAL  &  PHYSICAL  APPARATUS, 

BOTTLES,  PURE  CHEMICALS, 

REAGENTS,  STANDARD  SOLUTIONS, 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 


Illustrated  Price  Lists  on  application. 


FACTORIES. 

Reddish  and  Bradfold, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


Pure  Carbolic  Acid,  Cryst.  at  42° 
,  ,,  do.  Hydrate  of 

Medicinal  do.  Cryst.  at  35' 

Commercial  do. No.  1  ,,  35 

,,  do.  2  ,,  29 

do.  3  ,,  I2‘ 

. .  do.  4  liquid  at  o 


MANUFACTURERS  OK 

2  C.  |  Discovered  CARBOLIC  ACID 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL  PARIS,  1878. 


by  C . Lowe 


C. 

c. 

c. 

c. 

c. 


Glycerine 


Carbolic  Acid  Disinfecting  Powder. 


Solutions, 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
CresylatesofSoda, Potash  . 
Zinc,  Iron,  and  Alumina. 


Benzol  (Cryst  ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 
and  Paste). 

Aurine  (Rosolic  Aiir) 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 
TLTTTTCOTLTT. 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &c. 


JOHN  CLIFF  &  SONS, 

7,  Wellington  St., 

LEEDS. 


London;  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davey,  at  the  Office,  Boy  Court,  Ludgate  Hill,  E.C. 

April  28,  1882. 


Chemical  News 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE 

H'm.cfJifAs.S.]  (WITH  WHICH  IS  INCORPORATED  THE  "CHEMICAL  GAZETTE"! 


Vol.  45-— No.  1171.]  <%%** H  Friday,  May  5,  1882.  fSSjS" 

CONTENTS. 

Articles:—  Page 

Some  of  the  Dangerous  Properties  of  Dusts,  by  F.  A.  Abel,  C.B., 

F.R.S.,  President  of  the  Institute  of  Chemistry .  189 

Analysis  of  Beet  root  and  Sorghum  Cane,  by  P.  Casamajor .  igi 

Estimation  of  Chlorine  with  the  Aid  of  Gooch's  Method  of  Filtra¬ 
tion,  by  David  Lindo .  193 

London  Water  Supply,  by  William  Crookes,  F.R.S.,  William 

Odling,  M.B.,  F.R.S.,  and  C.  Meymott  Tidy,  M.B.,  F.C.S . 194 

On  the  Determination  of  Phosphorus  in  Iron,  by  J.  Lawrence 

Smith,  Louisville,  Ky . 195 

Proceedings  of  Societies: — 

Physical  Society. — On  the  Evidence  of  a  Flowing  Liquid 
moving  by  Rolling  Contadt  upon  the  Interior  Surface  of  a  Pipe  196 

Notices  of  Books. — Modern  Metrology .  197 

Chemical  Noticbs  from  Foreign  Sources .  198 

Miscellaneous. .  198 

1  GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 

Meetings  for  the  Week .  198 

THE  JOURNAL  OF  SCIENCE 

for  MAY  (Price  is.  6d.),  includes — 

The  Identity  of  Vital  and  Cosmical  Energy. 

The  Association  for  the  Advancement  of  Medicine  by  Research:  its 
Task  and  its  Opponents. 

On  the  Sense  of  Smell  in  Insedts.  By  J.  W.  Slater. 

The  Highest  Education  and  its  Difficulties. 

A  New  Fadtor  in  Organic  Development. 

On  Technical  Education.  By  Robert  Galloway,  M.R.I.A. 

Analyses  of  Books.  Correspondence.  Notes. 

London:  3,  Horse-Shoe  Court,  Ludgate  Hill. 

CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 

COPPER,  LEAD,  AND  ANTIMONY. 

Now  Ready,  Fourth  Edition,  with  83  Engravings,  8vo.,  16s. 

HANDBOOK  OF  VOLUMETRIC  ANA- 

-*■  LYSIS;  or,  the  Quantitative  Estimation  of  Chemical  Sub¬ 

stances  by  Measure,  applied  to  Liquids,  Solids,  and  Gases.  Adapted 
to  the  requirements  of  Pure  Chemical  Research,  Pathological  Che¬ 
mistry,  Pharmacy,  Metallurgy,  Manufacturing  Chemistry,  Photo¬ 
graphy,  &c.,  and  for  the  Valuation  of  Substances  used  in  Commerce, 
Agriculture,  and  the  Arts. 

By  FRANCIS  SUTTON,  F.C.S. ,  F.I.C. 

J.  and  A.  CHURCHILL,  New  Burlington  Street. 

UNIVERSITY  OF  LONDON. 

MOTICE  IS  HEREBY  GIVEN,  That  the 
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Entrance  Scholarships  in  September.  All  Appointments  are  free  to 
full  Students.  Special  Entries  may  be  made  for  Medical  and  Surgical 
Pradtice,  also  for  the  Course  of  Pradtical  Surgery. 
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E.C. 

A  Chemist,  well  acquainted  with  every  detail 
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Works.  No  royalty  for  use  of  Patents.— Further  particulars  on  appli¬ 
cation  to  W.  R.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 

A  Gentleman  well  acquainted  with  the  Manu- 

fadture  of  Leather-Manures  and  other  Chemical  Produdts  is 
seeking  a  Situation.— L.D.  29,  Me'ssrs.  Deacon’s  Advertising  Offices, 
Leadenhall  Street,  London,  E.C. 

CTOZEUNT  SPEISTCEB 

West  Bromwich,  &  3,  Queen  Sreet  Place,  London 

Manufadturer  of  IRON  TUBES  and  FITTINGS  of  all  descrip¬ 
tions,  Galvanised,  White  Enamelled,  or  Oxidised  by  Professor  Barjf’s 
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W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instrudtions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
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F.  E.  BECKER  and  CO. 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

IMPORTERS  AND  MANUFACTURERS  OF  ALL  KINDS  OF 

CHEMICAL,  PHYSICAL,  AND  ELECTRICAL  APPARATUS, 

CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  ANALYSIS  and  CHEMICAL  RESEARCH. 

Price  Lists  Post  Free  on  Application. 

BECKER’S  600  CHEMICAL  LABELS,  0d.  ;  free  by  post,  7d. 


MAWSON  &  SWAN, 


MOSLEY  STREET, 

NEWCASTLE-ON-TYNE. 


CHEMISTS  and  Dealers  in  Chemicals  and 
Chemical  Apparatus. 


ELECTRICIANS  and  Dealers  in  Electrical 
and  Physical  Apparatus. 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufadturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadturers 
and  Professors  of  Universities,  Schools,  Mines,  &c.j 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
pos  free. 
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FRANKLIN  BARROW, 
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Near  MANCHESTER. 
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EGLINTON 


ill 

ALUM  CLAY 


(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited,  ■ 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 
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Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast ;  or  delivered  at  Buyers* 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy .  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IILISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MIDIUG  CO.  are  new,  and  always  have  beer,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 
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Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  ot  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining, Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery.  ....  .  ,  _ 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon's 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


COCHRANE'S  PATENT  ACID  VALVES, 

This  Valve  consists  of  a 
Lead  Box,  with  India-rubber 
Ball  and  Hydraulic  Cup 
Packings,  and  its  adtion  will 
be  understood  by  referring  to 
the  annexed  sketch.  It  is 
specially  adapted  for  use  in 
Chemical  and  Acid  Works. 


PRICES  AND  DISCOUNTS  ON  APPLICATION. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


JOHN  SPENCER, 

Tube  Works,  West  Bromwich, 

Manufacturers  of 

IRON  TUBES  AND  FITTINGS  OF  ALL  DESCRIPTIONS, 

GALVANISED,  WHITE  ENAMELLED, 

Or  Oxidised  by  Prof.  BARFF’S  R  USTLESS  PROCESS. 
BRASS  AND  IRON  COCKS  AND  VALVES, 
CAST  IRON  PIPES,  &o.,  &o. 
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WORKS  OF  THE  LATE  LANCASHIRE  TAR  DYES 
COMPANY. 


nro  BE  SOLD  BY  PRIVATE  TREATY, 

the  whole  of  the  WORKS  and  PLANT  of  the  late  Lancashire 


Tar  Dyes  Company,  comprising  Leasehold  Land  and  Buildings,  and 
the  Engines,  Boilers,  Pumps,  Retorts,  Benzine  Plant,  Nitrifiers,  Re¬ 
ducers,  Aniline  and  Melt  Plants,  Extractors,  Wood  and  Iron  Vessels 
and  Tanks,  complete  Gasworks,  Sheds,  Workshops,  Offices,  &c.,  &c. 
The  lease  is  for  gg  years  from  May  12th,  1877,  and  is  subject  to  an 
annual  rent  of  £100.  The  Land  and  Site  of  the  Works  contains 
5  a.  o  r.  16  p.,  statute  measure.  The  works,  which  are  entirely  new, 
are  well  supplied  with  good  water,  and  adjoin  the  Lancashire  and 
Yorkshire  Railway  at  Gathurst  (three  miles  from  Wigan),  are 
bounded  on  the  north  and  west  sides  by  the  River  Douglas  and  the 
highway  from  Orrell  to  Standish,  and  include  a  large  space  of  Vacant 
Land  suitable  for  building  or  other  purposes.— To  view  the  works  and 
plant  apply  on  the  premises  ;  and  for  further  particulars  apply  to  Mr. 
Thomas  Wall,  Observer  Office,  Wigan. 


gERNERS  COLLEGE  of  CHEMISTRY, 


Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  openfrom  11  to  5  a.m.and  from  7to  xop.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 .  Berners-street  W. 


Qilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 

R  .  J.  S.  MERRY, 

ASSAYER  AND  ANAL! YTCAL  CHEMIST 

SWANSEA, 


WZR-IGKEIT7  S 

PATENT  BULGE  BARREL  MACHINE. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 
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FLETCHER'S  PATENX 
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my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfectly  adapted  ior  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  dr  hand  blowpipe  as  desired,  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET  WARRINGTON. 

Bailey’s  Little  Wonderful  Engine. 

THE  PATENT  “BEE”  MOTOR. 

POWERFUL  AND 
WELL-MADE. 


No  Noise. 


No.  2“  BEE.” 

Approximate  Power, 
2000  foot  pounds. 

Price  £15. 


Total  Height,  3  ft.  6  in. 

No.  1  is  suitable  for  driving  Shop  Window  Advertisements,  Model 
Coffee  Mills,  Roasting  Jacks,  Dental  Lathes,  &c. 

No.  2  is  suitable  for  driving  large  Sewing  Machines,  Amateur 
Lathes,  Band  Sawing  Machines,  &c. 
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31,  Aldermanbury,  London. 


ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 


Driven  by  a  Gas  Jet,  con¬ 
suming  from  4  to  8  feet 
per  hour. 


No  Valves. 


No.  1  “  BEE.” 

Approximate  Power, 
1000  foot  pou  ds. 

Price  £10. 


Total  Height,  2  ft.  9  in. 


PHENYLENE  BROWN, 

A  NEW  &  GREATLY  IMPROVED  MANUFACTURE. 

Two  Distintt  Shades— Red  and  Yellow— Perfedt  Solubility. 

THOMAS  &  DOWER,  Limited, 
ANILINE  DYE  MANUFACTURERS, 
GARRATT  LANE,  TOOTING,  S.W. 
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6/0,  and  10/0 
Boxes. 


CARBOLIC 

Guaranteed  15  % 


The  cheapest  effedtive 
Disinfecting  Powder  for 
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NIGHT  COMMODES,  CLOSETS,  MANURE  AND 
DUST  HEAPS,  KENNELS,  &  FOWLHOUSES. 
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F.  Le  Gros  Clark,  Esq.,  F.R.S.,  ^10  A  "P 
F.R.C. S. ,  &c.,  Consulting  Surgeon  to  MV/Xii 
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says : — “I  was  so  pleased  with  your  Carbolic  Tooth 
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delicious  freshness  that  makes  it  a  pleasure  to  brush  the 
teeth  with  it.” 


F.  C.  CALVERT  &  CO.,  Manchester, 


Have  been  awarded  a  “  First  Class  Special  Merit  ”  Diploma  at  Melbourne  Exhibition  (Highest  Award), 
besides  Sixteen  Prize  Medals  and  Diplomas  previously  obtained. 


JAMES  WOOLLEY,  SONS,  &  CO., 

69,  MARKET  STREET,  MANCHESTER, 

Exporters  and  Importers  of  Chemical  &  Scientific  Apparatus, 

PURE  CHEMICALS,  &c., 

OERTLING’S  LONG  AND  SHORT  BEAM  BALANCES  AND  WEIGHTS, 

CHEMICAL  THERMOMETERS,  BOTTLES,  LABELS,  TEST  SOLUTIONS,  ETC. 

PLATINUM  AND  SILVER  CRUCIBLES,  BASINS,  AND  SPATULAS. 

LABORATORIES  AND  WORKS  FITTED  UP  WITH  EVERY  REQUIREMENT.  SPECIAL  QUOTATIONS  TO  LARGE  BUYERS. 

OATALOG-TTBS  OflNT  APPLICATIOIT. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  We  recommend 
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Carbolic  Acid  Glycerine 

Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
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Our  MINES,  DRYING  KILNS,  and  GRINDING 
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shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Maying  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery.  ...  .  ,  _ 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Xi.A.IsrC.A.S'HIIIE&IEI 


Carr’s  Patent  Laboratory  Mill. 

For  Chemicals,  Drugs,  Powders,  Minerals,  Paints,  and  General 
Laboratory  Purposes, 

Approved  by  some  of  the  most  eminent  Chemists,  and  awarded 
the  Silver  Prize  Medals  of  the  Manchester  and  Liverpool,  and  the 
Middleton  Agricultural  Shows. 

From  Messrs. E.  H.  Smyth  &  Co., 21  Duke 
Street,  Edinburgh,  and  69,  Coleman  Street, 
City,  London.— The  small  Levigator  Mill  we 
recently  got  from  you  works  most  efficiently, 
and  is  a  great  economiser  of  time. 


The  chief  feature  in  this  machine  is,  that 
although  it  can  be  turned  with  ease  by  a  boy, 
it  has  immensefriCtional  power  for  levigating 
purposes.  This  is  caused  by  the  runner  being 
driven  at  a  much  greater  speed,  but  in  the 
same  direction,  than  the  bowl.  The  surfaces 
being  Minton  ware,  they  are  clean,  smooth, 
and  durable. 

Testimonials  on  application. 

£11  nett  cash,  delivered  in  Manchester. 

The  diameter  of  the  bowl  is  18  ins.,  and  it  and  the  runners  are  made 
Minton  ware.  It  is  useful  for  Painters,  Chemists,  Grocers,  and 
Cooks,  for  triturating  and  mixing  Medicines,  Vegetable  Powders,  Oint¬ 
ments,  Paints,  Sugar,  Salt,  Spices,  Herbs,  Meat  for  Potting,  and  will 
grind  the  coarsest  Emery  into  a  nearly  Impalpable  Powder  in  a 
few  seconds.  The  pan  can  be  tilted  for  emptying,  as  shown  in  the 
dotted  lines  ;  it  can  be  worked  by  hand  or  power. 

SOLE  MAKERS— 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester^ 

PATEFTTS. 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Pp.ovisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  a  1  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  . 

A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C, 
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BECKER  &  SONS, 

MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


BECKER’S  STUDENT’S  BALANCE, in  polished  mahogany 
glass  case,  sliding  front  .counterpoised,  to  carry  30  grammes 
in  each  pan  and  turn  to  i  milligramme, nickel  plated  pans  £1  10 
Ditto,  ditto.in  mahogany  glass  case,  polished  black . £%  13 


Sole  Agents  for  England,  Ireland,  and  Wales : — 

TOWNSON*  MERGER. 

Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application 


R  .  J  .  S  .  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 


BLOOD  ALBUMEN, 

In  all  its  forms.  Guaranteed  Purity. 

Also  Crystallised  Blood,  &c. 

W.  H.  KING,  Manufacturer,  41,  Russell  St.,  Liverpool. 


^Abater-Glass,  or  Soluble  Silicates  of  Soda 

*  *'  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEYS,  Ardwick  Chemical 
Works  Manchester. 


lzeustidievs 


WIRia-IHIT7  s 


COLD-PRODUCING  &  ICE-MAKING  MACHINES 


PATENT  BULGE  BARREL  MACHINE. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to— 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 
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Edited  by  WILLIAM  CROOKES,  F.R.S. 


Published  every  Friday.  Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £1. 


CHARGES  FOR  ADVERTISEMENTS. 

£  s.  d. 

Fivelines  in  column  (about  10  wordsto  line'  036 


Each  additional  line  ..  ..  ..  ......006 

Whole  column  ..  ..  ..  . l  15  o 
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Cheques  and  Post-Office  Orders,  crossed  11  London  and  County 
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BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C, 


PROTECTED  BY  ROYAL  LETTERS  PATENT. 

Diploma  of  Honour  (Highest  Award)  at  the  Exhibition 
of  Patents  and  Trade  Marks,  Frankfort,  1881. 

Gold  Medal  at  the  Exhibition  of  Brewers’  Apparatus 
and  Utensils,  Versailles,  1881. 

First- Class  Silver  Medal  at  the  Dusseldorf 
Exhibition,  1880. 

Silver  Medal  at  the  Exposition  Universelle,  Paris,  1878 

The  SPECIAL  ADVANTAGES  claimed  for  these 
Machines — the  working  of  which  is  based  upon  the  vapori¬ 
sation  of  Anhydrous  Ammonia  and  the  re-condensation  of 
the  vapours  by  compression — manufactured  under  Linde’s 
System,  are  as  follows  : — 

1st. — Less  Consumption  of  Fuel  than  by  any  other 
machine. 

2nd. — Less  Consumption  of  Cooling  Water  as  com¬ 
pared  with  any  other  system. 

3rd. — Comp’ete  Reliability  and  Simplicity  of  Adtion. 

The  attendance  of  the  machine  does  not  require 
more  time  &  attention  than  that  of  a  steam  engine. 
4th. — Solidity  and  Superiority  of  Construction,  and 
no  unusual  wear  and  tear. 

5th. — Absence  of  Danger  from  Explosion.  Ammonia 
is  practically  uninflammable. 

6th. — Liquid  Ammonia  is  obtainable  almost  anywhere, 
and  there  is  no  difficulty  as  to  its  transit ;  whereas 
the  chemicals  used  for  most  other  systems  are 
only  procurable  at  special  factories,  and  must  be 
despatched  in  closed  vessels  subject  to  pressure. 
7th. — Inconsiderable  Loss  of  Ammonia,  in  consequence 
of  our  specially  constructed  gland  for  the  piston  rod. 

Full  particulars,  Estimates,  and  Testimonials,  together  with  a  list 
of  companies  and  firms,  in  various  parts  of  the  world,  who  have  adopted 
LINDE’S  SYSTEM  for  the  purposes  of  their  trade,  will  be  forwarded 
on  application  to  F.  O.  Smithers,  St.  Benet  Chambers,  1,  Fenchurch 
Street,  London,  E.C. 
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LTON  &  WATTS 

HIGH  STREET,  LAMBETH,  LONDON,  S.E. 

MANUFACTURERS  OF 


STILLS  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 

And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS. 


%  o 

0  9* 
c  ^ 


(Dr.  Bernays’s  Patent.) 


ThePatent  ManganousCarbon  Filter  combines  important  improvements  inconstrudiion 
which  have  been  effedted  by  Messrs.  Doulton  &  Co.,  in  conjunction  with  a  valuable  invention 
made  by  Dr  Bernays,  Professor  of  Chemistry  at  St.  Thomas’s  Hospital;  Public  Analyst; 
Chemist  to  the  Kent  Water  Works,  &c.,  &c.,  &c. 


NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E. 

Depots  : — Granville  St.,  Birmingham  ;  100,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  Celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant, i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  See., 
See.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfadtion.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire, February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAITCIIESTEB. 

CHEMICAL  &  PHYSICAL  APPARATUS, 

BOTTLES,  pure  chemicals, 

REAGENTS,  STANDARD  SOLUTIONS , 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


FACTORIES. 

Reddish  and  Bradfoid, 

MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 

MANUFACTURERS 
Pure  Carbolic  Acid,  Cryst.at  42°*2  C. ) 
do.  Hydrate  of 
do.  Cryst.at  350  C. 
do. No. 1  ,,  350  C. 

do.  2  ,,  290  C. 

do.  3  ,,  120  C. 

do.  4  liquid  at  o°  C, 


«  »• 
Medicinal 
Commercial 

•  1 

•  • 


’  /  by  C. Lowe 


Carbolic  Acid  Disinfecting  Powder. 


OF 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
Cresylates  of  Soda, Potash  , 
Zinc,  Iron,  and  Alumina. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878. 


Benzol  (Cryst,). 

Anthracene. 

Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  Acid) 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER 
TLTTTTCOTLTT. 


FIRE  BRICKS', 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &c. 


JOHN  CLIFF  &  SONS, 

7,  Wellington  St., 

LEEDS. 
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CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 

TH  E  JOURNAL  OF  SCIENCE 

for  MAY  (Price  xs.  6d.),  includes — 


LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 

Chemist,  age  22,  desires  a  Situation  in 

Laboratory  or  Works.  Good  references.  Previous  experience 
in  Works  and  in  wet  copper  and  silver  processes.' — Address, 
E.  Norman,  n,  Stanley  Terrace,  King’s  Road,  Fulham,  London, ,SW. 

Chemist,  responsible,  and  a  good  business 

man,  with  many  years’  experience  acquired  in  various  branches 
of  the  wholesale  industry,  and  lately  on  his  own  account,  desires  a 
position  as  Manager  in  a  large  manufacturing  concern  in  England  or 
abroad.  Specialities — Sulphuric  Acid  and  Artificial  Manure. — Please 
address,  O.  S.  7492,  care  of  Rudolf  Mosse,  Leipzig. 


The  Identity  of  Vital  and  Cosmical  Energy. 

The  Association  for  the  Advancement  of  Medicine  by  Research:  it 
Task  and  its  Opponents. 

On  the  Sense  of  Smell  in  Insects.  By  J.  W.  Slater. 

The  Highest  Education  and  its  Difficulties. 

A  New  Fadtor  in  Organic  Development. 

On  Technical  Education.  By  Robert  Galloway,  M.R.I.A. 

Analyses  of  Books.  Correspondence.  Notes. 

London:  3,  Horse-Shoe  Court,  Ludgate  Hill. 


Now  Ready,  Fourth  Edition,  with  83  Engravings,  8vo.,  16s. 

UANDBOOK  OF  VOLUMETRIC  ANA- 

-*■  LYSIS  ;  or,  the  Quantitative  Estimation  of  Chemical  Sub¬ 
stances  by  Measure,  applied  to  Liquids,  Solids,  and  Gases.  Adapted 
to  the  requirements  of  Pure  Chemical  Research,  Pathological  Che¬ 
mistry,  Pharmacy,  Metallurgy,  Manufacturing  Chemistry,  Photo¬ 
graphy,  &c.,  and  for  the  Valuation  of  Substances  used  in  Commerce, 
Agriculture,  and  the  Arts. 

By  FRANCIS  SUTTON,  F.C.S.,  F.I.C. 

J.  and  A.  CHURCHILL,  New  Burlington  Street. 


'\VTanted,  a  Chemist  who  understands  Analysis 

’  of  Ores  and  Metals.  One  who  has  had  some  experience  in 
Manufacture  of  Spelter,  and  would  not  object  to  partial  control  of 
Works,  preferred. — Address,  stating  age,  salary  required,  and  all 
particulars,  to  A.  R.,  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. _ 

anted,  a  Competent  Person  to  Superintend 

*  *  the  Manufacture  of  Artificial  Manures  and  Sulphuric  Acid, 
as  well  as  to  take  charge  of  the  Works.  Must  have  had  previous  expe¬ 
rience  in  a  similar  capacity,  and  be  prepared  to  reside  on  the  premiess  ; 
rent  and  coals  free. — Apply  by  letter,  stating  previous  employment,  age, 
and  salary  required,  to  W.  387,  Deacon’s  Advertising  Offices, 
Leadenhall  Street,  E.C. 

Silicates  of  Soda  and  Potash  in  the  state  of 

^  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 


ctozhunt  speuceb 

West  Bromwich,  &  3,  Queen  Sreet  Place,  London, 

Manufacturer  of  IRON  TUBES  and  FITTINGS  of  all  descrip¬ 
tions,  Galvanised,  White  Enamelled,  or  Oxidised  by  Professor  Barff’s 
Rustless  Process-,  Cochrane’s  Patent  Valve  for  Acids;  Brass  and 
Iron  Cocks,  Valves,  Cast-iron  Pipes,  &c. 


BLOOD  ALBUMEN, 

In  all  itsf  orms.  Guaranteed  Purity. 

Also  Crystallised  Blood,  &c. 

W.  H.  KING,  Manufacturer,  41,  Russell  St.,  Liverpool. 


UNIVERSITY  COLLEGE,  BRISTOL. 

GILCHRIST  SCHOLARSHIP. 

A  SCHOLARSHIP,  of  the  value  of  £50  annually,  tenable  for  three 
years,  will  be  awarded  at  this  College,  in  September,  1882.  Intending 
Candidates  must  forward  their  names  for  approval  to  the  Principal, 
before  June  1st,  previous  to  entering  for  the  Matriculation  Examina¬ 
tion  ot  the  University  of  London,  held  in  June,  1882;  and  the  one 
who  passes  highest  in  the  Honours’  Division  will  obtain  the  Scholar¬ 
ship,  conditional  on  his  studying  at  University  College,  Bristol,  with 
a  view  to  graduation  in  the  University  of  London. 

For  other  Scholarships  tenable  at  this  College,  see  Calendar. 

.  WILLIAM  RAMSAY,  Principal. 


RAINHAM,  ESSEX,  on  the  banks  of  the  Thames.— To  Bone  and 
Chemical  Manure  Manufacturers,  Engineers,  Manufacturing  Che¬ 
mists,  and  othe  s.  Valuable  Freehold  Property,  known  as  Wilson’s 
Chemical  Manure  and  Acid  Works,  in  full  work,  and  eleven  cottages 
for  workmen,  extending  over  an  area  of  2  a.  3  r.  13  p.  or  thereabouts, 
together  with  the  costly  Plant  and  Machinery  and  Goodwill  of  the 
Business;  also,  two  plots  of  Freehold  Land,  situate  near  aforesaid 
Works,  together  containing  5  a.  3  r.  25  p.  or  thereabouts,  and  admi¬ 
rably  adapted  as  sites  for  the  erection  of  large  manufacturing  pre¬ 
mises  ;  also,  two  Freehold  Ground  Rents  of  £20  per  annum,  each 
secured  on  the  Works  of  the  Gas  Purification  Co.,  with  early 
reversions  to  rack  rental. 

TW[  R.  ALFRED  SAVILL  will  SELL  the  above 

1YX  Freehold  Properties  (by  direction  of  the  Executors)  by 
AUCTION,  at  the  Mart,  Tokenhouse  Yard,  E.C.,on  Wednesday, 
the  21st  June,  1882,  at  2  o’clock  precisely,  in  Five  Lots.  May  be 
viewed  by  orders  to  be  obtained  at  the  Auctioneer’s  Offices,  or  at  Mr. 
Wilson’s  Offices,  East  Ham,  E. — Particulars,  with  plans  and  condi¬ 
tions  of  sale  may  be  obtained  of  Messrs.  Blewitt  and  Tyler,  Solicitors, 
79^,  Gracechurch  St.;  at  the  Mart,  Tokenhouse  Yard,  E.C. ;  and  at 
the  Auctioneer’s  Offices,  3,  St.  Helen’s  Place,  E.C. 
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COUNCIL  MEDAL,  1851.  FIRST  CLASS  MEDAL,  1854  and  1862. 


F.  E.  BECKER  and  CO. 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

IMPORTERS  AND  MANUFACTURERS  OF  ALL  KINDS  OF 

CHEMICAL,  PHYSICAL,  AND  ELECTRICAL  APPARATUS, 

CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  ANALYSIS  and  CHEMICAL  RESEARCH 

Price  Lists  Post  Free  on  Application. 

BECKER’S  600  CHEMICAL  LABELS,  0d. ;  free  by  post,  7d. 
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MAWSON  &  SWAN, 

MOSLEY  STREET, 

NEWCASTLE-ON-TYNEc 


CHEMISTS  and  Dealers  in  Chemicals  and 
Chemical  Apparatus , 

ELECTRICIANS  and  Dealers  in  Electrical 

onrl  Phwainal  Annar>afn. 0 


TOWNSON  AMERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufadturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c„ 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadtuiers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  fid. 
pos  free. 

"bisulphide  of-  carbon, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 
CLAYTOH- 
Near  MANCHESTER. 


SULPHUROUS  ACID. 
SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 

MAKERS : 

A.  BOAKE  &  GO., 

STRATFORD  T.ONDON.  E. 
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ALUM 
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Ill 

CLAY 


(Similar  to,  but  containing  Less  Iron  than, 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade? 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . . 

...  65*00  p.  ct. 

52 '37  P 

.  ct. 

43*41  p.  Ct. 

Peroxide  of  Iron 

...  0*50  „ 

1*29 

}> 

r8i  „ 

SlllCclj  &C.  •••  mi 

...  4-50  „ 

19*24 

)> 

34*35  „ 

Water  of  combination 

...  30*00  „ 

27*13 

>> 

20*52  „ 

100*00 

100*03 

100*09 

Being  Shipowners,  THE 

EGLINTON  CHEMICAL 

CO., 

Lim.,  can  guarantee 

regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy .  and  Corn.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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Manchester,  says: — 


TOOTH 


POWDER 


“  *  *  *  Your 
Carbolic  Tooth 
Powderis  THE 
BEST  I  EVER  USED.  In  this  opinion  I 
am  joined  by  all  the  members  of  my  family.” 


6d.,  is.,  and  is.  6d.  boxes  at  any  Chemist’s. 


F.  G.  CALVERT  &  CO.,  MANCHESTER. 

Awarded  Sixteen  Prize  Medals  and 
Diplomas, 
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CALVERT’S 


?:sssi  CARBOLIC 


DOG  SOAP 


Mr.  Newman, 
of  A  berllynfi, 

Glasbury,  ow¬ 
ner  of  the  Champion  Mastiff.  “  Granby','’ 
says: — “I  consider  your  Carbolic  Acid  Dog 
Soap  a  very  superior  article  forwashing  Dogs. 
It  is  effedtual  in  its  adlion,  and  easy  to  mani¬ 
pulate  ;  I  am  very  pleased  with  it.” 


'CALVERT’S 
No.  5  CARBOLIC 

1  ib.  Bars.  A  0  /  A  P 

4jd,  each.  dfi  /  o  £XiL 

Highly  effective  for  Laundry  and  Kitchen 
Uses  ;  washes  with  hot,  cold,  or  warm  hard 
or  soft  water ;  and  is  a  thorough  cleanser  and 
purifier  of  Linen,  Flannels,  Woodwork,  or 
Painted  Walls. 


C.  CALVERT  &  CO.,  MANCHESTER. 


F.  C.  CALVERT  &  CO.,  MANCHESTER. 


Awarded  Sixteen  Prize  Medals  and 
Dipomas. 


Awarded  Sixteen  Prize  Medals  and 
Diplomas. 


JAMES  WOOLLEY,  SOWS,  &  GO., 

69,  MARKET  STREET,  MANCHESTER, 

Exporters  and  Importers  of  Chemical  &  Scientific  Apparatus, 

PURE  CHEMICALS,  &c., 

OERTLING’S  LONG  AND  SHORT  BEAM  BALANCES  AND  WEIGHTS, 

CHEMICAL  THERMOMETERS,  BOTTLES,  LABELS,  TEST  SOLUTIONS,  ETC. 

PLATINUM  AND  SILVER  CRUCIBLES,  BASINS,  AND  SPATULAS. 

LABORATORIES  AND  WORKS  FITTED  UP  WITH  EVERY  REQUIREMENT.  SPECIAL  QUOTATIONS  TO  LARGE  BUYERS. 

CATALOGUES  OLT  APPLICATIOET. 


WILLIAM  AND  WILLIAM  T.  LIELD, 

Manufacturers  of  the  Celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
& c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  tile 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MAUOEIESTEB. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS, 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


CHARLES  LOWE 

MANCHESTER.  (Established  i860. 

BRONZE  MEDAL,  PARIS,  1867. 


&  CO., 


Pure  Carbolic 

Acid, 

Cryst.  at 

42C,2  C. 

»  1  > 

do. 

Hydrate  of 

Medicinal 

do. 
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Commercial 

do. No. 1  ,, 
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»  1 
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o°  C. 

I  by  C.  Lowe 


Carbolic  Acid  Disinfecting  Powder. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

users  of  GOLD  MEDAL,  PARIS,  1878. 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 

Sulpho-Phenic  Acid  (Cryst.) 

Sulpho-Phenates  &  Sulpho  • 

Cresy^lates  of  Soda, Potash  , 

Zinc,  Iron,  and  Alumina. 


Benzol  (Cryst  ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 
and  Paste). 

Aurine  (Rosolic  Acid  ) 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

^TTTTOO^lsr. 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &e. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 
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Chemical  Manure  and  Acid  Works,  in  full  work,  and  eleven  cottages 
for  workmen,  extending  over  an  area  of  2  a.  3  r.  13  p.  or  thereabouts, 
together  with  the  costly  Plant  and  Machinery  and  Goodwill  of  the 
Business  ;  also,  two  plots  of  Freehold  Land,  situate  near  aforesaid 
Works,  together  containing  5  a.  3  r.  25  p.  or  thereabouts,  and  admi¬ 
rably  adapted  as  sites  for  the  eredtion  of  large  manufadturing  pre¬ 
mises  ;  also,  two  Freehold  Ground  Rents  of  £20  per  annum,  each 
secured  on  the  Works  of  the  Gas  Purification  Co.,  with  early 
reversions  to  rack  rental. 

MR.  ALFRED  SAVILL  will  SELL  the  above 

Freehold  Properties  (by  diredtion  of  the  Executors)  by 
AUCTION,  at  the  Mart,  Tokenhouse  Yard,  E.C.,on  Wednesday, 
the  21st  June,  1882,  at  2  o’clock  precisely,  in  Five  Lots.  May  be 
viewed  by  orders  to  be  obtained  at  the  Audtioneer’s  Offices,  or  at  Mr. 
Wilson’s  Offices,  East  Ham,  E.— Particulars,  with  plans  and  condi¬ 
tions  of  sale  may  be  obtainedof  Messrs.  Blewitt  and  Tyler,  Solicitors, 
79^,  Gracechurch  St.;  at  the  Mart,  Tokenhouse  Yard,  E.C. ;  and  at 
the  Audtioneer’s  Offices,  3,  St.  Helen’s  Place,  E.C.  _ 
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L.  OERTLING,  knowing  that  stands  of  his 
Balances  are  now  being  sold  with  beams  which 
are  not  his  manufacture,  and  vice  versa,  thereby 
making  apparently  two  Oertling’s  Balance, 
instead  of  only  one,  begs  to  notify  that  all 
Balances  manufactured  by  him  bear  his  name 
both  on  beam  and  stand, 

F.  E.  BECKER  and  CO. 

34,  Maiden  Lane,  Coven!  Garden,  London,  W.C., 

IMPORTERS  AND  MANUFACTURERS  OF  ALL  KINDS  OF 

CHEMICAL,  PHYSICAL,  AND  ELECTRICAL  APPARATUS, 

CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  ANALYSIS  and  CHEMICAL  RESEARCH, 

Price  Lists  Post  Free  on  Applicdtion. 

BECKER’S  600  CHEMICAL  LABELS,  6d.  ;  free  by  post,  7d. 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufadturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c„ 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadtuiers 
and  Professors  of  Universities,  Schools,  Mines,  See, l 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  ol 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 
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Can  be  obtained  at 

31,  Aldermanbury,  London. 

WEIGHT’S 

PATENT  BULGE  BARREL  MACHINE. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  savinglargely  in  cost.  Is 
very  simple  and  can  be  worked  by 
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and  Physical  Apparatus. 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited,  , 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  .shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65*00  p.  ct. 

52*37  p.  Ct. 

43-41  p.  Ct. 

Peroxide  of  Iron 

0*50  „ 

1-29  „ 

r8i  „ 

Silica,  &c.  •••  ••• 

...  4*50  „ 

I9-24  „ 

34’35  » 

Water  of  combination 

...  30‘00  „ 

27^3  ;> 

20-52  „ 

IOO'OO 

100-03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 
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Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool.  


Established  1798. 

ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  anv  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufaaurers  of  every  description  of 
chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel-Rail  Plant.  . 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldons 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 

Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  JNorwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-GIycerine  and 

'  Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 

by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

8T  HELEN'S  ENGINE.  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


Bailey's 
Steam  Jet' 
Pump. 


BAILEY’S  PATENT 

STEAM  JET  PUMPS 


FOR 


Lifting  Water  from  Wells,  Steamships, 
Yachts,  Tanks,  Rivers,  Reservoirs, 
&>c.,  &>c. 


NO  VALVES  &  NO  MOVING  PARTS. 


Prices  : — 

For  delivery  40  feet  high  at  30  lbs. 

pressure,  or  80  feet  at  60  lbs.  pressure. 

Pumping  Bilge  Water. 

No.  oa.  o.  1.  2.  3.  4.  5.  6.  7. 

Bore  of  Delivery  Pipe  . .  fin.  fin.  |in.  iin.  i|in.  2in.  3in.  4m.  6in. 

„  Steam  Pipe  ..  J  1  4  3  I  li  ^4  24  4 

Delivery  in  galls,  per  h’r  100  200  500  800  1500  2500  5000  8000  20,0C0 

Priced  no  22  33  4 10  710  100  12 10  200  300 

W.  H.  BAILEY  and  CO.,  Engineers,  &c., 

ALBION  WORKS,  SALFORD,  MANCHESTER. 

Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 
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LIUDE’S 

COLD-PRODUCING  A  ICE-BAKING  MACHINES 

PROTECTED  BY  ROYAL  LETTERS  PATENT. 

AWABDS. 

Diploma  of  Honour  (Highest  Award)  at  the  Exhibition 
of  Patents  and  Trade  Marks,  Frankfort,  1881. 

Gold  Medal  at  the  Exhibition  of  Brewers’  Apparatus 
and  Utensils,  Versailles,  1881. 

First-Class  Silver  Medal  at  the  Dusseldorf 
Exhibition,  1880. 

Silver  Medal  at  the  Exposition  Universelle,  Paris,  1878. 

The  SPECIAL  ADVANTAGES  claimed  for  these 
Machines — the  working  of  which  is  based  upon  the  vapori¬ 
sation  of  Anhydrous  Ammonia  and  the  re-condensation  of 
the  vapours  by  compression — manufactured  under  Linde’s 
System,  are  as  follows  : — 

1st. — Less  Consumption  of  Fuel  than  by  any  other 
machine. 

2nd. — Less  Consumption  of  Cooling  Water  as  com¬ 
pared  with  any  other  system. 

3rd, — Comp’ete  Reliability  and  Simplicity  of  Action. 

The  attendance  of  the  machine  does  not  require 
moretime&  attention  than  that  of  a  steam  engine. 
4th. — Solidity  and  Superiority  of  Construction,  and 
no  unusual  wear  and  tear. 

5th. — Absence  of  Danger  from  Explosion.  Ammonia 
is  practically  uninflammable. 

6th. — Liquid  Ammonia  is  obtainable  almost  anywhere, 
and  there  is  no  difficulty  as  to  its  transit ;  whereas 
the  chemicals  used  for  most  other  systems  are 
only  procurable  at  special  factories,  and  must  be 
despatched  in  closed  vessels  subject  to  pressure. 
7th. — Inconsiderable  Lossof  Ammonia, in  consequence 
of  our  specially  constructed  gland  for  the  piston  rod. 

Full  particulars,  Estimates,  and  Testimonials,  together  with  a  list 
of  companies  and  firms,  in  various  parts  of  the  world,  who  have  adopted 
LINDE’S  SYSTEM  for  the  purposes  of  their  trade,  will  be  forwarded 
on  aoplication  to  F.  O.  Smithers,  St.  Benet  Chambers,  1,  Fenchurch 
Street,  London,  E.C. 

jYJR.  j.  s.  merry, 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 

BECKER  &  SONS, 

MANUFACTURERS  of 


CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


2 

m 


-< 

o 

TO 


BECKER’S  STUDENT’S  BALANCE , in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry3ogrammes 
in  each  pan  and  turn  to  J  milligramme, nickel  plated  pans  £ 2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £2  13 


Sole  Agoiits  for  England,  Ireland,  and  Wales: — 

TOWN  SDN  _&  MERCER. 

Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp  / 
or  free  on  application 


COCHRANE’S  PATENT  ACID  VALVES, 


■ 

i 


fcsr 

This  Valve  consists  of  a 
Lead  Box,  with  India-rubber 
Ball  and  Hydraulic  Cup 
Packings,  and  its  adtion  will 
be  understood  by  referring  to 
the  annexed  sketch.  It  is 
specially  adapted  for  use  in 
Chemical  and  Acid  Works. 


PRICES  AND  DISCOUNTS  ON  APPLICATION  TO 

JOHN  SPENCER, 

Tube  Works,  West  Bromwich, 

Manufacturers  of 

IRON  TUBES  AND  FITTINGS  OF  ALL  DESCRIPTIONS, 

GALVANISED,  WHITE  ENAMELLED, 

Or  Oxidised  by  Prof.  BARFF’S  RUSTLESS  PROCESS 
BRASS  AND  IRON  COCKS  AND  VALVES, 
CAST  IRON  PIPES,  &c.,  &c. 


DR  H.  GEISSLER’S  SUCC.  FRANZ  iiULLERj 

Manufacturer  of 

CHEMICAL,  PHYSICAL,  AND  METEOROLOGICAL  APPARATUS 
AND  INSTRUMENTS, 

SPECIALITY  :  Geissler’s  Tubes,  Crookes’s  Radiant  Matter 
Tubes,  Geissler’s  Mercurial  Air-Pumps,  Precision  Apparatus 

Illustrated  Price  Lists  post  free. 

Gold  Medal,  International  Electrical  Exhibition,}  Paris  1881 
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DOULTON  &  WATTS 

HIGH  STREET,  LAMBETH,  LONDON,  S.E. 

MANUFACTURERS  OF 


STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  E01TLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 


And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS. 


(Dr.  Bernays’s  Patent.) 


The  Patent  Manganous  Carbon  Filter  combines  important  improvements  in  construdlion 
which  havebeen  effe&edby  Messrs.  Doulton  &  Co., in  conjunction  with  a  valuable  invention 
made  by  Dr  Bernays,  Professor  of  Chemistry  at  St.  Thomas’s  Hospital;  Public  Analyst; 
Chemist  to  the  Kent  Water  Works,  & c.,  &c.,  &c. 


NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E 

Depots  ; _ Granville  St.,  Birmingham;  100,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufaaured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction .  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS, 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


FACTORIES. 

Reddish  and  Bradfoid, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


Pure  Carbolic  Acid,  Cryst.  at 

420,2  C.  1 

,  1  > 

do.  Hydrate  of  ' 

Medicinal 

do.  Cryst.  at 

35°  C. 

Commercial 

do. No. 1  ,, 

35°  C. 

1  9 

do .  2  , , 

29°  C. 

1  « 

do.  3  ,, 

12°  C. 

9  1 

do.  4  liquid  at 

o°  C. 

Carbolic  Acid  Disinfecting  Powder. 


MANUFACTURERS  OF 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
Cresylates  of  Soda, Potash  , 
Zinc, Iron, and  Alumina. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878. 


Benzol  (Cryst,). 

Anthracene. 

Naphthaline. 

Picric  Acid  (Cryst. 
and  Paste). 

Aurine  (Rosolic  Acid) 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 
ZR/tTTT  COIR/TT. 


FIRE  BRICKS, 
GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &>c„  &>c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 


London;  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davey,  at  the  Office,  Boy  Court,  Ludgate  Hill,  E.C 
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graphs  just  outside  the  Outline  of  a  Dark  Body  seen  against 
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CAPPER  PASS  AND  SON,  BRISTOL, 


ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 
LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


MURIATIC  ACID. 

A  dvertiser  will  pay  a  good  sum  for  a  simple 

process  which  would  utilise  the  above  largely,  and  produce  an 
article  of  ready  sale. — Address,  “  Muriatic,”  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 


A  Gentleman  (38)  is  open  for  Engagement  in 

^  Office,  Laboratory,  or  Works,  or  as  Traveller  in  any  business. 
Special  experience  in  tar,  ammonia,  aniline  colours,  &c.  Salary 
moderate.  Fair  draughtsman, — “Lancaster,"  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

A  nalytical  Chemist  wanted  by  a  large  firm  of 

Chemical  Manure  Manufacturers.  Previous  experience  in  the 
business  absolutely  indispensable. — Address  L.,care  of  Messrs.  Street 
and  Co.,  30,  Cornhill,  E.C, 


A  Practical  Chemist  (Swiss,  22),  speaking 

^  French  and  English,  who  has  made  his  studies  at  a  Polytechnic 
School,  and  has  had  nearly  two  years’  pradtice  in  the  manufacture  of 
Acids,  Alkali  (by  the  ammoniacal  process),  and  Aniline  Coiours,  seeks 
employment,  preferably  in  alkali  works.  Good  references, — Address, 
R.  54L  care  of  Rudolf  Mosse,  Zurich,  Switzerland. 

AA^anted,  a  Vinegar  or  Acetic  Acid  Maker  to 

v  '  go  to  America.  One  who  understands  the  manufacture  of 
Vinegar  equal  to  best  brand. — Apply,  by  letter  only,  to  “  Vinegar,” 
5,  Creswick  Road,  Addington  Road,  Bow,  E, 


'\A/ranted,  several  Chemists  at  a  Chemical 

*  ;  Works  in  Lancashire.  Salaries  liberal  and  according  to 
merit.  Applicants  to  state  age,  salaries  required,  and  give  full  refer¬ 
ences.— Apply,  X.  Y.  Z.,  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C.  Strict  confidence  observed  in  all  applications. 


BLOOD  ALBUMEN, 

In  all  itsf  orms.  Guaranteed  Purity. 

Also  Crystallised  Blood,  &c. 

W.  H.  KING,  Manufacturer,  41,  Russell  St.,  Liverpool. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 


JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 


THE  JOURNAL  OF  SCIENCE 

for  JUNE  (Price  is.  6d.),  includes — 

The  Philosophy  of  Thomas  Carlyle.  By  Constance  Harding. 
Charles  Darwin:  a  Farewell  Offering.  By  An  Old  Disciple  of 
Lorentz  Oken. 

Vegetable  Soil.  By  G.  H.  Kinahan,  M.R.I.A.,  &c. 

Epping  Forest  from  a  Naturalist’s  Point  of  View.  By  Frank 
Fernseed. 

Tho  Exploration  of  Palestine. 

Notes  of  Experiments  on  the  ACtion  of  Coloured  Light  on  Carp. 
Analyses  of  Books.  Correspondence.  Notes. 

London :  3,  Horse-Shoe  Court,  Ludgate  Hill. 

This  day,  Fifth  Edition,  Revised  and  Enlarged,  Post  8vo,  Cloth 6s. 6d. 

THE  LABORATORY  GUIDE  :  A  Manual 

of  Practical  Chemistry  for  Colleges  and  Schools.  Specially 
arranged  for  Agricultural  Students.  By  A.  H.  Church,  M.A.,  Pro¬ 
fessor  of  Chemistry  in  the  Royal  Academy  of  Arts,  London. 


JOHN  VAN  VOORST,  i,  Paternoster  Row. 


TO  PHYSICISTS. 


VTaluable  Stop-Watch  for  Sale,  second-hand, 

'  by  Breguet.  Two  independent  sets  of  hands  ;  two  faces  ;  jewelled 
with  20  rubies ;  cost  £40,  price  £15  15s.  Equally  useful  for  race 
purposes. — Can  be  seen  by  letter  appointment,  sent  to  J.  F.  Mathews, 
Watchmaker,  2,  Great  Russell  Street,  near  corner  of  Tottenham 
Court  Road,  London. 


TO  ALKALI  MANUFACTURERS. 

LfOR  SALE,  a  New  Filter- Press,  by  a  first- 

rate  maker,  suitable  for  recovery  of  Magnesian  Chloride  in  the 
Sulphur  Recovery  Process  of  Schaffner  and  Helbig.  Half-price 
would  be  taken— Apply  to  E.  Beanes  and  Co.,  Falcon  Works,  Hackney 
Wick,  London,  E. 


T'O  LET  or  SELL,  a  First  Class  Chemical 

-*■  Works,  fitted  up  with  the  most  modern  and  special  appliances 
for  making  Aniline  and  Aniline  Colours,  &c.  The  Works  are  situated 
both  near  a  Railway  Station  and  Canal,  and  are  abundantly  supplied 
with  good  water.  The  present  Proprietors  would  have  no  objection 
to  treat  with  a  thoroughly  Pradtical  Chemist,  who  could  take  the 
entile  Management  of  the  concern.  One  that  could  command  capital 
only  would  be  treated  with. — Address,  No.  1174,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 


Cilicates  of  Soda  and  Potash  in  the  state  of 

VJ  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  I  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 

JOHN-  SPEFTCEB 


West  Bromwich,  &  3,  Queen  Sreet  Place,  London, 

_  Manufacturer  of  IRON  TUBES  and  FITTINGS  of  all  descrip¬ 
tions,  Galvanised,  White  Enamelled,  or  Oxidised  by  Professor  Barffs 
Rustless  Process  ;  Cochrane’s  Patent  Valye  for  Acids;  Brass  and 
Iron  Cocks,  Valves,  Cast-iron  Pipes,  &c, 
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L.  OERTLING, 

TURN MILL  STREET 

/OPPOSITE  FARRINGDON  STREETt 
\  STATION.  / 

MANUFACTURER  OF 

CHEMICAL,  ASSAY;  *  BULLiOM  BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

COUNCIL  MEDAL,  1851.  FIRST  CLASS  MEDAL,  1854  and  1862. 


/  - - - -A 

O 

0 

— aJ, 

F.  E.  BECKER  and  CO. 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

IMPORTERS  AND  MANUFACTURERS  OF  ALL  KINDS  OF 

CHEMICAL,  PHYSICAL,  AND  ELECTRICAL  APPARATUS, 

CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  ANALYSIS  and  CHEMICAL  RESEARCH. 

Price  Lists  Post  Free  on  Applicdtion. 

BECKER’S  600  CHEMICAL  LABELS,  6d.  ;  free  by  post,  7d. 


BEST  FILTER-PRESS  ON  THE  MARKET, 


IOUV  ,;i; 

Filter  presses 
A.  in  use  :: 


m  ENGINEERS- AND  IRONFOUNDERS 

•;  - '  v  -  -itr: '  '  -  ^  V.v*. V-:!;.;::-:-  ..'X- 

Made  in  Wood,  Iron,  Bronze,  or  Lead,  for: the  Filtration  or  Separation  of  Liquids  from  Solid 
Matters,  iffith  or  without  attachment,  for  the  perfect  washing  of  the  latter. 


MAW80N  &  SWAN, 

IMI  O  S  3Li  lECST  STIR-IEET, 

NEWCASTLE-ON-TYNE. 


CHEMISTS  and  Dealers  in  Chemicals  and 
Chemical  Apparatus, 

ELECTRICIANS  and  Dealers  in  Electrical 
and  Physical  Apparatus, 


TOWNSON&  MERCER, 

89,  Bishops^ate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufacturers 
and  Professors  of  Universities,  Schools,  Mines,  &c.j 


Now  ready, 

TOWNSON  &  MERCER'S  COMPLETE  CATALOGUE  oi 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
Svo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 

PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 
31,  Aldermanbury,  London. 

ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 

SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 


MAKERS: 

A.  BOAKE  &  GO., 

STRATFORD,  LONDON,  E. 


Chemical  News,  ) 
June  2, 1882.  J 


Advertisements . 


EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  [Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY ,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality, 

Alumina  . 

...  65*00  p.  ct. 

52*37  p.  ct. 

43*41  p.  ct. 

Peroxide  of  Iron 

0*50  „ 

1*29  „ 

r8i  „ 

3iliCci;  &c#  •••  •  ••  mi 

...  4*50  „ 

19*24  „ 

34*35  „ 

Water  of  combination 

...  30*00  „ 

2 7*i3  » 

20*52  „ 

100*00 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 

29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 
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Gertrude  (extra  qual.) 
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MILLS  are  situated  very 
and  adjacent  to  Railways 
Ports,  from  either  of  which 


100*00 

Our  MINES,  DRYING  KILNS,  and  GRINDING 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE, 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  ,1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manufacturers  or  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

M mack-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant.  .  _  ....  ,  , .  , 

Compressing-Engines  for  Collieries,  Iron  Works,  ana  Weldons 
Patent  Bleaching- Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining.  . 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  MaCtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN’S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

XiJLUT  CASHIRE 


BAILEY’S  WATER  MOTORS. 

BAILEY’S  HYDRAULIC  LIFTS. 
BAILEY’S  INJECTORS. 


Albion  Works,  Salford,  Manchester. 

DR  H.  BEISSLER’S  SU SC.  FRANZ  MULLER, 

BOISriN'-OirT-IR'TaillETZE  ■ 

Manufacturer  of 

CHEMICAL,  PHYSICAL,  AND  METEOROLOGICAL  APPARATUS 
AND  INSTRUMENTS, 

SPECIALITY  :  Geissler’s  Tubes,  Crookes’s  Radiant  Matter 
Tubes,  Geissler’s  Mercurial  Air-Pumps,  Precision  Apparatus, 
Illustrated  Price  Lists  post  free. 

Gold  Medal,  International  Electrical  Exhibition,  Paris  1881 
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WXFXGHEXT7  S 

PATENT  BULGE  BARREL  MACHINE. 


JyJR.  J.  S  .  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 

M YOCOM  FLY  GUM, 

FOR  CATCHING  FLIES. 


THE  SUCCESS  OF  THE  LAST  3  YEARS! 

Sold  by  all  Chemists  and  Grocers,  in  1/  tins  ;  or  a 
sample  can  be  obtained  (as  under)  by  post  for  1/2. 


Liberal  Trade  Terms. 


THOMAS  CHRISTY  &  CO., 
155,  Fenchurch  Street,  London,  E.C. 


THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


Edited  by  WILLIAM  CROOKES,  F.R.S. 


Published  every  Friday.  Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £1. 


CHARGES  FOR  ADVERTISEMENTS. 

£  *.  d. 

Fivelines  in  column  (about  10  wordsto  line'  036 


Each  additional  line  . „ . 0  0  6 

Whole  column  ..  .<>  ..  . . .  1  13  o 

Whole  page .  ..  . .  . .  3  o  o 


A  reduction  made  for  a  series  of  insertions 

Cheques  and  Post-Office  Orders,  crossed  “London  and  County 
I  Bank,”  payable  to  the  order  of  William  Crookes. 

I  BOY  COURT,  LUDGATE  KILL,  LONDON,  E.C, 


jg BRNERS  COLLEGE  of  CHEMISTRY. 


Instrudtion  and  preparation  in  CHEMISTRY  and  the  EXPERT" 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V' 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  3  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connefted  with  . 
Patents,  &c.,  conducted. 

Prospecftuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44  .  Berners-street  W. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
Turners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 


FLETCHER'S  PATENT 

AUTOMATON  BLOWPIPE, 


UNIVERSITY  COLLEGE,  NOTTINGHAM. 


A  Chemical  Demonstrator  is  required  to  assist 

in  giving  Practical  Instrudtion  in  the  Laboratory  and  to  pre¬ 
pare  Ledture  Experiments.  Salary,  £100  per  annum. 

ApplicaPons  to  be  sent  in.  with  Testimonials,  on  or  before  8th  June, 
to  the  Secretary  at  the  College,  marked  “Chemical  Demonstrator,” 


X3  .A.  TEFTTS  . 

W.  P.  THOMPSON,  C. E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 


MUSEUM  STREET  WARRINGTON. 


THOS.  FLETCHER, 


This  at  once  supersedes  the  whole  of  the  patterns,  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfectly  adapted  for  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  or  hand  blowpipe  as  desired,  Illustrated  list 
of  laboratory  heating  apparatus,  J anuary  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 


(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E,  British  portion,  6d.  ;  a'l  countries, 2s.  6d. 
“  The  author  writes  with  the  advantage  of  personal  experience.  .  ,  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C, 
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CALVERT’S 


6d.,  1/0,  and  1/6  Tin 

Dredgers;  2/6, 4/0, 
6/0,  and  10/0 
Boxes. 


CARBOLIC 

Guaranteed  15  % 


The  cheapest  effective 
Disinfecting  Powder  for 


POWDER 


NIGHT  COMMODES,  CLOSETS,  MANURE  AND 
DUST  HEAPS,  KENNELS,  &  FOWLHOUSES. 


Regularly  used  by  the  principal  British  Railway 
Companies,  Carriers,  Brewers,  Horsekeepers,  &c. 
Especially  useful  during  warm  weather,  as  flies  and  inserts 
will  not  approach  it,  whilst  it  purifies  the  air. 


CALVERT’S 


In  6d.  and  is. 
Metal  Boxes. 


CARBOLIC 


SHAVING  &  TOOTH 

F.  Le  Gros  Clark,  Esq.,  F.R.S.,  ^10A"P 

F.R.C.S.,  &c Consulting  Surgeon  to  Ol/IXiT 

the  St.  Thomas  and  Great  Northern  Hospitals ,  London, 
says: — “I  was  so  pleased  with  your  Carbolic  Tooth 
Soap  that  I  recommend  it  to  my  patients.  It  leaves  a 
delicious  freshness  that  makes  it  a  pleasure  to  brush  the 
teeth  with  it.” 


F.  C.  CALVERT  &  CO.,  Manchester, 

Have  been  awarded  a  “  First  Class  Special  Merit  ”  Diploma  at  Melbourne  Exhibition  (Highest  Award), 
besides  Sixteen  Prize  Medals  and  Diplomas  previously  obtained. 


JAMES  WOOLLEY,  SONS,  &  CO., 

69,  MARKET  STREET,  MANCHESTER, 

Exporters  and  Importers  of  Chemical  &  Scientific  Apparatus, 

'  PURE  CHEMICALS,  &c., 

OERTLING’S  LONG  AND  SHORT  BEAM  BALANCES  AND  WEIGHTS, 

CHEMICAL  THERMOMETERS,  BOTTLES,  LABELS,  TEST  SOLUTIONS,  ETC. 
PLATINUM  AND  SILVER  CRUCIBLES,  BASINS,  AND  SPATULAS. 


LABORATORIES  AND  WORKS  FITTED  UP  WITH  EVERY  REQUIREMENT.  SPECIAL  QUOTATIONS  TO  LARGE  BUYERS. 

CATALOGH^S  OZUT  APPLICATIOU. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant, Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  W  e  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK- WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MA.ITCHPSTPB. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS, 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


FACTORIES. 
Reddish  and  Bradford, 
MANCHESTER. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


TOWN  OFFICES  : 
43,  Piccadilly, 
MANCHESTER. 


BRONZE  MEDAL,  PARIS,  1867. 

Pure  Carbolic  Acid,  Cryst.  at  42°*2 
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MANUFACTURERS 

C.  1  Discovered 
J  by  C. Lowe 


Carbolic  Acid  Disinfecting  Powder. 


GOLD  MEDAL,  PARIS,  1878. 

OF 

Carbolic  Acid  Glycerine 
Solutions. 

Cresylic  Acid. 

Sulpho-Phenic  Acid  (Cryst.) 

Sulpho-Phenates  &  Sulpho- 
Cresylates  ofSoda, Potash  , 

Zinc,  Iron,  and  Alumina. 


Benzol  (Cryst ). 
Anthracene , 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste) . 

Aurine  (Rosolic  Acid) 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

iR/ur^ooiE^isr. 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 


London;  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davey,  at  the  Office,  Boy  Court,  Ludgate  Hill,  E.C. 
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CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
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A  Chemist,  Dr.  Phil.  (German),  desires  a  Situa¬ 
tion.  Is  acquainted  with  the  manufadture  of  Carbonate  of  Soda 
(ammoniacal  process)  and  Aluminium  Salts  (superior  as  raw  material). 
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Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 
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L.  OERTLING,  knowing  that  stands  of  his 
Balances  are  now  being  sold  with  beams  which 
are  not  his  manufacture,  and  vice  versa,  thereby 
making  apparently  two  Oertling’s  Balance, 
instead  of  only  one,  begs  to  notify  that  all 
Balances  manufactured  by  him  bear  his  name 
both  on  beam  and  stand. 


F.  E.  BECKEE  and  CO. 


34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

IMPORTERS  AND  MANUFACTURERS  OF  ALL  KINDS  OF 

CHEMICAL,  PHYSICAL,  AND  ELECTRICAL  APPARATUS, 

CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  ANALYSIS  and  CHEMICAL  RESEARCH. 

Price  Lists  Post  Free  on  Application. 

BECKER’S  600  CHEMICAL  LABELS,  6d.  ;  free  by  post,  7d. 


MAWSON  &  SWAN, 

MOSLEY  STIRIEIEJT, 


CHEMISTS  and  Dealers  in  Chemicals  and 
Chemical  Apparatus. 


ELECTRICIANS  and  Dealers  in  Electrical 
and  Physical  Apparatus, 


TOWNSON&  MERCER, 

Sg,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  &c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufacturers 
and  Professors  of  Universities,  Schools,  Mines,  &c.J 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  ot 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 

IP  .A.  TEPTS  . 

W.  P.  THOMPSON,  C.  E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instruftions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  ail  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.”— Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C, 


DR  H.  GEISSLER’S  SUGG.  FRANZ  MULLER, 

Manufacturer  of 

CHEMICAL,  PHYSICAL,  AND  METEOROLOGICAL  APPARATUS 
AND  INSTRUMENTS, 

SPECIALITY  :  Geissler’s  Tubes,  Crookes’s  Radiant  Matter 
Tubes,  Geissler’s  Mercurial  Air-Pumps,  Precision  Apparatus, 

Illustrated  Price  Lists  post  free. 

Gold  Medal,  International  Electrical  Exhibition,  Paris  1881 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 
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ig  Shipowners,  THE 

EGLINTON 

CHEMICAL 

CO., 

Lim.,  can  guarantee 

regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com,  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 
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Gertrude  (extra  qual.)  1st  Quality. 

Alumina . . .  59-00  53-83 

Peroxide  of  Iron  . 0*47  1-57 
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Titanic  Acid . j  00  g.g0 

Lime,  Magnesia,  Potash,  Soda,  and) 

Sulphuric  Acid  . . j  0  2  3  °’83 
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Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Mam  ’■  ging  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  .1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power, for  Irrigating,  Draining,  Mining, Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam.Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
ty  Patent  Machinery. 

Makers  of  Mactear’s  Palent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 


BAILEY^S 

LOW  LIFT  STEAM  JET  PUMPS, 

(HALLAM’S  PATENT) 

For  Lifting  Water  from  Wells,  Steam  Ships,  Tanks, 
Rivers,  Reservoirs,  &c. 


The  three 
smaller  ones 
are  all 
Gun  Metal. 


IniVri''"'  'Ll 

liil'Tr  line 


my5w|  . 


Cast  Iron 
with 

Gun  metal 
Fittings, 


Prices  for  Heights  or  not  more  than  40  ft.,  at  30  lbs.  Pressure 


Fleciie  note  these 

when  ordering, 
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Delivery  in  gals,  per 

hour  at  30  lbs.  prssre. 

8000 

5000 

2500 

1500 
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500 

200 

100 

Price  , .  £ 
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W.  H.  BAILEY  and  CO.,  Engineers,  &c., 
ALBION  WORKS,  SALFORD,  MANCHESTER. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Xi-A-IET  CYLSIEm&jEj 


Qilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 
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COLD-PRODUCING  *  ICE-MAKING  MACHINES 

PROTECTED  BY  ROYAL  LETTERS  PATENT. 

AWABDS. 

Diploma  of  Honour  (Highest  Award)  at  the  Exhibition 
of  Patents  and  Trade  Marks,  Frankfort,  1881. 

Gold  Medal  at  the  Exhibition  of  Brewers’  Apparatus 
■  and  Utensils,  Versailles,  1881. 

First- Class  Silver  Medal  at  the  Dusseldorf 
Exhibition,  1880. 

Silver  Medal  at  the  Exposition  Universelle,  Paris,  1878. 

The  SPECIAL  ADVANTAGES  claimed  for  these 
Machines — the  working  of  which  is  based  upon  the  vapori¬ 
sation  of  Anhydrous  Ammonia  and  the  re-condensation  of 
the  vapours  by  compression— manufactured  under  Linde’s 
System,  are  as  follows  : — 

1st. — Less  Consumption  of  Fuel  than  by  any  other 
machine. 

2nd. — Less  Consumption  of  Cooling  Water  as  com¬ 
pared  with  any  other  system. 

3rd. — Comp'ete  Reliability  and  Simplicity  of  Acftion. 

The  attendance  of  the  machine  does  not  require 
more  time  &  attention  than  that  of  a  steam  engine. 
4th. — Solidity  and  Superiority  of  Ccnstruction,  and 
no  unusual  wear  and  tear. 

5th. — Absence  of  Danger  from  Explosion.  Ammonia 
is  practically  uninflammable. 

6th, — Liquid  Ammonia  is  obtainable  almost  anywhere, 
and  there  is  no  difficulty  as  to  its  transit ;  whereas 
the  chemicals  used  for  most  other  systems  are 
only  procurable  at  special  fadtories,  and  must  be 
despatched  in  closed  vessels  subject  to  pressure. 
7th. — Inconsiderable  Loss  of  Ammonia,  in  consequence 
of  our  specially  con  stru  died  gland  for  the  piston  rod. 

Full  particulars,  Estimates,  and  Testimonials,  together  with  a  list 
of  companies  and  firms,  in  various  parts  of  the  world,  who  have  adopted 
LINDE’S  SYSTEM  for  the  purposes  of  their  trade,  will  be  forwarded 
on  application  to  F.  O.  Smithers,  St.  Benet  Chambers,  1,  Fenchurch 
Street,  London,  E.C. 


BECKER  &  SONS, 

MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


Silver  Medal,  Melbourne,  1881. 


JOHN  SPENCER, 

Tube  Works,  West  Bromwich, 

And  3,  QUEEN  STREET  PLACE,  LONDON, 


Manufacturer  of  Patent  Welded 

IRON  TUBES  AND  FITTINGS  OF  ALL  DESCRIPTIONS, 

from  £"  to  5  feet  diameter. 

GALVANIZED,  WHITE  ENAMELLED  INSIDE, 

Or  Oxidised  by  Prof.  BARFF’S  RUSTLESS  PROCESS, 

Which  consists  of  passing  superheated  steam  over  iron  whilst  at  a 
red-heat,  depositing  magnetic  oxide,  which  forms  a  rustless  coating. 

BRASS  AND  IRON  COCKS  AND  VALVES, 

CAST  IRON  SOCKET  AND  FLANGE  PIPES,  &0. 


Sole  Maker  of 

COCHRANE’S  PATENT  ACID  VALVES, 


This  Valve  consists  of  a 
Lead  Box,  with  India-rubber 
Ball  and  Hydraulic  Cup 
Packings,  and  is  suitable  for 
High  or  Low  Pressures.  It 
is  specially  adapted  for  use  in 
Acid  and  Chemical  Works. 


PRICES  AMD  DISCOUNTS  ON  APPLICATION 


WEIGHTS 

PATENT  BULGE  BARREL  MACHINE. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on'greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  Joy  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 


BECKER’S  STUDENT’S  BALANCE , in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry30grammes 
in  each  pan  and  turn  to  £  milligramme, nickel  plated  pans  £2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £2  13 


MYOCOM  FLY  GUM, 

FOR  CATCHING  FLIES. 


Sole  Agents  for  England ,  Ireland ,  and  Wales:— 

TOWNSON Jk_  MERCER. 

Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application 


Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical  I 
Works  Manchester.  t 


THE  SUCCESS  OF  THE  LAST  3  YEARS! 

Sold  by  all  Chemists  and  Grocers,  in  1/  tins  ;  or  a 
sample  can  be  obtained  (as  under)  by  post  for  1/2. 

Liberal  Trade  Terms. 


THOMAS  CHRISTY  &  CO,, 
155,  Fenchurch  Street,  London,  E.C. 
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D  OU L  T  O  N  &  W A  T  T  S 

HIGH  STREET,  LAMBETH,  LONDON,  S.E. 

MANUFACTURERS  OF 

STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 

And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE-STANDING  GOODS. 


(Dr.  Bernays’s  Patent.) 


The  Patent  Manganous  Carbon  Filter  combines  important  improvements  in  construction 
which  have  been  effeCtedby  Messrs.  Doulton  &  Co., in  conjunction  with  avaluable  invention 
made  by  Dr  Bernays,  Professor  of  Chemistry  at  St.  Thomas’s  Hospital;  Public  Analyst; 
Chemist  to  the  Kent  Water  Works,  &c.,  &c.,  &c. 


NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E. 

Depots: — Granville  St.,  Birmingham ;  ioo,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis  Poissoniere,  Paris. 


WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  Celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adapted  for 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Biue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL  END  BRICK-WORKS, 
TIPTON,  STAFFORDSHIRE. 


MOTTERSHEAD  &  CO., 

7,  Exchange  Street  and  10,  Half  Moon  Street, 
MANTCIIESTEia. 

CHEMICAL  &  PHYSICAL  APPARATUS, 
BOTTLES,  PURE  CHEMICALS, 
REAGENTS,  STANDARD  SOLUTIONS, 
And  Every  Requirement  for  Works’  or  School 
Laboratories  or  Private  Students. 

Illustrated  Price  Lists  on  application. 


FACTORIES. 

Reddish  and  Bradfoid, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO. 


Pure  Carbolic  Acid,  Cryst.  at  420 
,  11  do.  Hydrate  of 


(Established  i860.) 


MANUFACTURERS 

Carbolic 


C,  (  Discovered 
f  by  C.  Lowe 


Medicinal 

do. 

Cryst.  at 

35° 

C. 

Commercial 

do. No. 1  ,, 

35° 

C. 

•  1 

do. 

2  M 

290 

C. 

}  v 

do. 

3  1 1 

12° 

C. 

»  ) 

do. 

4  liquid  at 

0° 

C. 

Carbolic  Acid  Disinfecting  Powder, 


OF 

Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
CresylatesofSoda, Potash  , 
Zinc, Iron, and  Alumina. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878. 


Benzol  (Cryst ). 

Anthracene. 

Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste). 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER 

ZR/UTZUT  ooirend 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 


j 


London;  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davey,  at  the  Office,  Boy  Court,  Ludgate  Hill,  E.C, 

June  g,  1882. 


AND 

JOURNAL  OF  PHYSICAL  SCIENCE 

Wm.Cro^F.R.s]  (WITH  WHICH  IS  INCORPORATED  THE  "CHEMICAL  GAZETTE”)  Years, 


Vol.  45.— No.  1177.]  Friday,  June  16,  1882.  Aid. 


CONTENTS. 

Articles: —  Page 

Estimation  of  Arsenic  in  Copper,  by  A.  Humboldt  Sexton .  255 

Revision  of  the  Atomic  Weight  of  Aluminium,  by  J.  W.  Mallet, 

R.R.S . 256 

Action  of  Insoluble  Metallic  Sulphides  upon  a  Solution  of  Acid 
Nickel  Sulphate  in  Presence  of  Sulphuretted  Hydrogen,  by  M, 

H.  Baubigny .  257 

Analysis  of  Indian  Brewed  and  other  Ales,  by  C.  J.  H.  Warden..  258 
On  the  Determination  of  Chlorine  in  Presence  of  Bromine  and 

Iodine,  by  G.  Vortmann . 258 

The  most  Convenient  Scale  for  a  Thermometer  used  in  Gas 

Analysis,  by  Edward  W.  Morley . . .  258 

Remarks  on  Jolly’s  Apparatus  for  Determining  the  Amount  of 

Oxygen  in  Air,  by  Edward  W.  Morley .  259 

Proceedings  of  Societies: — 

Physical  Society. — Sonorous  Vibrations  —  New  Integrating 

Anemometer  . .  . .  259 

Notices  of  Books . 260 

Chemical  Notices  from  Foreign  Sources. . 263 

Meetings  for  the  Week . 265 


CAPPER  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 

Chemist,  Dr.  Phil.  (German),  desires  a  Situa¬ 
tion.  Is  acquainted  with  the  manufacture  of  Carbonate  cf  Soda 
(ammoniacal  process)  and  Aluminium  Salts  (superior  as  raw  material). 
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and  enlarged. 

CROSBY  LOCKWOOD  &  CO.,  7,  Stationers’  Hall  Ct.,  London,  E.C. 


TO  ALKALI  MANUFACTURERS. 
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Sulphur  Recovery  Process  of  Schaffner  and  Helbig.  Half-price 
would  be  taken. — Apply  to  E.  Beanes  and  Co.,  Falcon  Works,  Hackney 
Wick,  London,  E. 

T^anted,  a  Situation  as  Assistant  to  a  Manu- 

*  '  facturing  or  Analytical  Chemist,  by  a  French  Gentleman  (25) 
speaking  English.  London  only.  Small  salary  to  commence  with. 
—Address,  A.  T.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 

CHEMICAL  APPARATUS  TRADE. 

'\^7'anted,  a  Respectable  Young  Man  as 

*  r  Assistant  ;n  a  large  provincial  town. — Address,  with  parti¬ 
culars,  references,  and  stating  salary  (outdoor),  A.  B.,  care  of  R. 
Bremridge,  Esq.,  17,  Bloomsbury  Square,  W.C. 

"\A7anted,  a  Laboratory  Lad. — Apply  at  the 

*  *  Laboratory,  Royal  Agricultural  Society,  12,  Hanover  Square, 
W.,  between  10  and  4. 

"y^anted,  in  London,  a  Technical  Chemist 

*  ’  (Assistant)  who  has  had  experience  in  the  manufacture  of 
Household  and  Toilet  Soaps.  State  terms. — Apply,  B.  C.  I., 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 


BLOOD  ALBUMEN; 

In  all  its  forms.  Guaranteed  Purity. 

Also  Crystallised  Blood,  &c. 

W.  H,  KING,  Manufacturer,  41,  Russell  St.,  Liverpool, 


T  IVERPOOL  COLLEGE  of  CHEMISTRY, 

LIVERPOOL. 


Practical  Courses,  extending  over  a  Session  of  Three  Months,  will 
be  held  on  the  Analysis  and  Assay  of  Minerals  and  Chemical  Pro¬ 
ducts  and  on  Mineralogy  on  Tuesday  and  Thursday  evenings,  com¬ 
mencing  June  27th. — For  further  particulars  apply  to 

Geo.  Tate,  Ph.D.,  F.G.S.,  F.C.S.,  or 
Granville  H.  Sharpe,  F.C.S. 


JOHN  SPHUCEH 
West  Bromwich,  &  3,  Queen  Sreet  Place,  London, 

Manufacturer  of  IRON  TUBES  and  FITTINGS  of  all  descrip¬ 
tions,  Galvanised,  White  Enamelled,  or  Oxidised  by  Professor  Barffs 
Rustless  Process;  Cochrane’s  Patent  Valve  for  Acids;  Brass  and 
Iron  Cocks,  Valves,  Cast-iron  Pipes,  &c. 


gERNERS  COLLEGE  of  "CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  3  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospeftus.es  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44,  Berners-street  W. 
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EET) 
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By  Appointment. 
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F.  E.  BECKER  and  CO. 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

IMPORTERS  AND  MANUFACTURERS  OF  ALL  KINDS  OF 


CHEMICAL,  PHYSICAL,  AND  ELECTRICAL  APPARATUS, 

CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  ANALYSIS  and  CHEMICAL  RESEARCH 

Price  Lists  Post  Free  on  Applicdtion. 

BECKER’S  600  CHEMICAL  LABELS,  6d.  ;  free  by  post,  7d. 


UNIVERSAL 


TV 


FILTER-PRESSES  WITH  FRAMES, 

THE  BEST  FILTER-PRESS  ON  THE  MARKET, 


1600  ..  op  »  1600 

Filter  presses WEGELIN&HUBNER, HALLE  ON  SAALE, GERMANY, 

ENGINEERS  AND  IR0NF0UNDERS 


m  use. 


in  use 


Made  in  Wood,  Iron,  Bronze,  or  Lead,  for  the  Filtration  or  Separation  of  Liquids  from  Solid 
Matters,  frith  or.  without  attachment,  for.the  perfect  washing  of  the  latter. 


MAWSON  &  SWAN, 

3VC  O  £3  ZL,  IE  *2"  STIRIEZET. 

NEWCASTLE-ON-TYNE. 


CHEMISTS  and  Dealers  in  Chemicals  and 
Chemical  Apparatus, 

ELECTRICIANS  and  Dealers  in  Electrical 
and  Physical  Apparatus, 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  4c., 

For  Analysis  and  the  general  Laboratory  Use  of  Manufadturers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  of 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufadture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 

SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 


MAKERS : 

A.  BOAKE  8c  CO., 

STRATFORD,  LONDON,  E. 
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EGLINTON  ALUM 


«  p  : 

111 

CLAY 


(Similar  to,  but  containing  Less  Iron  than, 

BAUXITE), 


THE  EGLINTON  GHEMICAL  COMPANY ,  Limited, 

J  >  J 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality. 

Alumina  . 

...  65*00  p.  ct. 

52*37  p.  ct. 

43*41  P-  ct. 

Peroxide  of  Iron 

...  0*50  „ 

1*29  „ 

r8i  „ 

Silica,  &c.  •  •• 

...  d-'SO  >5 

19*24  „ 

34-35  „ 

Water  of  combination 

...  30*00  „ 

27-13  „ 

20*52  „ 

100*00 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J,  A.  DONALD, 

Secy,  and  Com.  Man. 


29,  St.  Vincent  Place,  Glasgow. 
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TOOTH 
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NEWTON  CRANE, 
Esq.,  late  U.S.  Consul, 
Manchester,  says: — 


I!  »  *  * 


Your 

Carbolic  Tooth 
Povvderis  THE 
BEST  I  EVER  USED.  In  this  opinion  1 
m  joined  by  all  th.e  members  of  my  family.’’ 


6d. ,  is.,  and  is.  6d.  boxes  at  any  Chemist’s. 
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Dipomas. 
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CALVERT’S 
No.  5  CARBOLIC 

r/o  soap 


1  ib.  Bars. 
‘4^d.  each. 


Highly  effedtive  for  Laundry  and  Kitchen 
Uses;  washes  with  hot,  cold,  or  warm  hard 
or  soft  water ;  and  is  a  thorough  cleanser  and 
purifier  of  Linen,  Flannels,  Woodwork,  or 
Painted  Walls. 


F.  C.  CALVERT  &  CO.,  MANCHESTER. 


Awarded  Sixteen  Prize  Medals  and 
Diplomas. 


JAMES  WOOLLEY,  SONS,  &  GO., 

69,  MARKET  STREET,  MANCHESTER, 

Exporters  and  Importers  of  Chemical  &  Scientific  Apparatus, 

PURE  CHEMICALS,  &c., 
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WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  the.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufadtured  by  Messrs.  Field,  for  the  last  fifteen  years 
duringwhich  time  they  have  given  great  satisfadtion.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.”— (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 
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both  near  a  railway  station  and  canal,  and  are  abundantly  supplied 
with  good  water.  The  present  proprietors  would  have  no  objection 
to  treat  with  a  thoroughly  practical  chemist  who  could  take  the  entire 
management  of  the  concern.  One  that  could  command  capital  only 
would  be  treated  with. — Address,  No.  1174,  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 


'TO  BE  LET,  an  old-established  Doctor’s  and 

-*■  Chemist’s  Shop,  in  the  east  end  of  London.  Rent  moderate, 
and  small  premium  for  fixtures. — Particulars  of  E.  and  S.  Smith, 
Auctioneers,  &c.,  54,  Amwell  Street,  Pentonville,  E.C. 


BLOOD  ALBUMEN; 

In  all  its  orms.  Guaranteed  Purity. 

Also  Crystallised  Blood,  &c. 

W.  H,  KI  NG,  Manufacturer,  41,  Russell  St.,  Liverpool, 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  Svo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus, 


JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London ,  W.C. 

theT  journal  of  science 

for  JULY  (Price  is.  6d.),  includes — 

Vegetable  Soil.  By  G.  H.  Kinahan,  M.R.I.A.,  &c. 

The  War  against  Agriculture.  By  an  Old  Technologist. 

Cruelty  to  Animals.  By  W.  Mattieu  Williams. 

On  the  Application  of  Solar  Physics.  By  A.  H.  Swinton. 

Death  not  Universal. 

Occultism  Reconsidered. 

On  Technical  Education. 

Analyses  of  Books.  Correspondence.  Notes. 

London:  3,  Horse-Shoe  Court, Ludgate  Hill. 


Just  published,  crown  8vo.,  7s.  6d.  cloth  ("postage  4d.) 

THE  MANUAL  OF  COLOURS  AND 

J-  DYE  WARES:  Their  Properties,  Applications,  Valuation, 
Impurities,  and  Sophistications,  for  the  use  of  Dyers,  Printers,  Dry- 
salters,  Brokers,  & c.  By  J.  W.  Slater.  Second  edition,  re-written 
and  enlarged. 

CROSBY  LOCKWOOD  &  CO.,  7,  Stationers’ Hall  Ct.,  London,  E.C. 

TAERBY  SCHOOL  OF  SCTENCE^ 

LJ  HEAD  MASTER  Wanted.— Apply  to  Dr  R.  Stanley  Taylor, 
Friar  Gate,  Derby. 


INSTITUTE  OF  CHEMISTRY. 


NOTICE. — The  next  Examination  in  Practical 

Chemistry  in  connexion  with  the  Institute  will  be  held  on 
MONDAY,  24th  JULY,  and  four  days  following.  Candidates  for  the 
Associateship  who  intend  ente’ing  for  this  Examination  should  com¬ 
municate  with  the  Secretary,  Mr.  Charles  E.  Groves,  at  Somerset 
House  Terrace,  W.C.,  before  the  17th  July. 

TO  TAR  DISTILLERS. 


WaS 


a  Situation  as 


Working 


Foreman, 


.  a  practical  knowledge  of  tar  distilling  and  sulphurate  of 
ammonia  making. — John  Fraser,  Farnworth,  near  Widnes. 


YWanted,  the  Management  of  an  Acid  Works, 

V  V  or  other  chemical  works.  Many  years’  chemical  and  mecha¬ 
nical  experience.  No  objection  to  go  abroad.  Highest  references. — • 
Address,  J.  F.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C. 


Near  London,  Foreman  wanted,  accustomed 

.to  acid  chambers.  Wages,  30s.  and  house.  State  previous 
employment  and  qualifications  to  Super.,  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. _ 

CTOIHZIT  SPENCEE 

West  Bromwich,  &  3,  Queen  Sreet  Place,  London, 

Manufacturer  of  IRON  TUBES  and  FITTINGS  of  all  descrip¬ 
tions,  Galvanised,  White  Enamelled,  or  Oxidised  by  Professor  Barffs 
Rustless  Process',  Cochrane’s  Patent  Valye  for  Acids;  Brass  and 
Iron  Cocks,  Valves,  Cast-iron  Pipes,  &c. 


li 
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L.  OERTLING, 

TURNMILL  STREET 


C 


OPPOSITE  FARRINGDON 


STREET^ 


STATION. 

MANUFACTURER  OF 

( HEMICAl,  ASSAY,  i  BULLION  BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 


COUNCIL,  MEDAL,  1851.  FIRST  CLASS  MEDAL,  1854  and  1863. 


F.  E.  BECKER  and  CO. 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C., 

IMPORTERS  AND  MANUFACTURERS  OF  ALL  KINDS  OF 


CHEMICAL,  PHYSICAL,  AND  ELECTRICAL  APPARATUS, 

CHEMICALS  and  REAGENTS  of  the  greatest  Purity  for  ANALYSIS  and  CHEMICAL  RESEARCH 

Price  Lists  Post  Free  on  Applicdtion. 

BECKER’S  600  CHEMICAL  LABELS,  6d.  ;  free  by  post,  7d. 


THE  BEST  FILTER-PRESS  ON  THE  MARKET, 

"  ...  OF- 


presses 


ENGINEERS  AND  IR0NF0UNDERS 


for  the  Filtration  or  Separation  of  Liquids  from  Solid 


Made  in  Wood,  Iron,  Bronze,  or  Lead 


jffith  or  without  attachment,  forjhe  perfect  washing  of  the  latter. 


UNIVERSAL 


MAW80N  &  SWAN, 

MOSLEY  STBEET, 

$EWCASTLE-OH-TYNE, 


CHEMISTS  and  Dealers  in  Chemicals  and 
Chemical  Apparatus, 

ELECTRICIANS  and  Dealers  in  Electrical 
and  Physical  Apparatus, 


TOWNSON&  MERCER, 

89,  Bishopsgate  Street  Within, 

LONDON. 

Wholesale  and  Export  Dealers  and  Manufacturers  of 

CHEMICAL  &  SCIENTIFIC  APPARATUS, 

PURE  CHEMICALS,  ftc.. 

For  Analysis  and  the  general  Laboratory  Use  of  Manufacturers 
and  Professors  of  Universities,  Schools,  Mines,  &c. 


•  Now  ready, 

TOWNSON  &  MERCER’S  COMPLETE  CATALOGUE  ol 
Chemical  and  Scientific  Instruments,  Pure  Chemicals  &c.  Demy 
8vo  Illustrated  with  upwards  of  800  Woodcuts.  Price  2s.  6d. 
post  free. 


COilicates  of  Soda  and  Potash  in  the  state  of 

VJ  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 

SULPHUROUS  ACID. 

SULPHITES  AND  BISULPHITES  OF 

SODA  AND  LIME. 


MAKERS : 

A.  BOAKE  8c  GO., 

STRATFORD,  LONDON,  E. 
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•„+  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

College  of  Preceptors. — When  will  the  list  of  students  passing 
the  College  of  Preceptors’  examination  now  going  on  be  known  ?— R.  1 
Jackson. 

Purifying  Acids. — Can  any  of  your  readers  inform  me  bow  sul¬ 
phuric  or  muriatic  ,acid  can  be  freed  from  iron? — Constant 
Subscriber. 


MEETINGS  FOR  THE  WEEK. 


Monday,  July  3rd. — Royal  Institution,  5.  General  Monthly  Meeting. 
Wednesday,  5th. —  Obstetrical,  8. 

Friday,  7th. — Geologists'  Association. 

In  the  matter  of  Letters  Patent  for  the  United  Kingdom  of  Great 
Britain  and  Ireland  granted  to  Eugene  Turpin,  of  No.  166,  Rue 
de  Charonne,  Paris,  in  the  Republic  of  France,  Civil  Engineer,  for 
the  invention  of  Improvements  in  the  manufacture,  treatment, 
and  application  to  various  purposes  of  hyponitric  anhydride  and 
apparatus  therefor,”  dated  the  18th  day  of  October,  1881,  No.  4544. 

TSJ  OTICE  IS  HEREBY  GIVEN  that  the 

’  said  Eugene  Turpin  has  applied  by  Petition  to  the  Com¬ 
missioners  of  Patents,  according  to  the  Statute  in  that  case  made 
and  provided,  for  leave  to  file  in  the  Great  Seal  Patent  Office  a 
Disclaimer  and  Memorandum  of  Alteration  of  certain  parts  of  the 
Specification  of  the  said  Letters  Patent ;  and  that  any  person  intending 
to  oppose  such  application  must  leave  particulars  in  writing  of  their 
objections  to  such  proposed  Disclaimer  and'Memorandum  of  Alteration 
at  the  office  of  the  Solicitor-General,  No.  11,  New  Court,  Carey 
Street,  London,  within  21  days  from  the  date  of  the  “  London 
Gazette  ”  in  which  this  notice  is  published. 

And  NOTICE  IS  HEREBY  ALSO  GIVEN,  that  after  the  ex¬ 
piration  of  the  said  21  days  no  objection  will  be  received  or  enter¬ 
tained,  and  the  Solicitor-General  will  proceed  to  a  hearing.— Dated 
this  30th  day  of  June,  1882. 

(By  Order)  WM.  H.  SPRAGUE, 

Solicitor-General’s  Clerk  for  Patents. 

G.  F.  REDFERN,  4,  South  Street, (Finsbury,  London, 

Agent  for  the  Petitioner. 

'T'O  BE  SOLD.— Chemical  Works,  about 

two  miles  from  the  Port  of  Swansea,  connected  by  sidings  with 
the  Great  Western  and  Midland  Railways.  Five  acres  of  ground  ; 
the  chambers  ar.d  columns  of  about  seventy  thousand  cubic  feet  capacity 
have  recently  had  one-half  of  new  lead  ;  new  oxide  and  other  burners  ; 
sixty  feet  retort  room  with  nineteen  large  glasses  mounted  ;  settlers, 
pans,  coolers,  &c.;  two  lofty  tile-covered  sheds,  about  one  hundred 
feet  by  twenty-six,  other  sheds,  offices,  stables,  carpenters’  and  smiths’ 
shops  ;  stack  one  hundred  feet  high  ;  plentiful  water  supply  ;  railway 
entering  the  works,  which  are  adapted  for  the  treatment  of  low  per¬ 
centage  copper  ores,  sulphur  ores,  pyrites,  spent  oxide,  and  brimstone. 
Salt-cake  furnace  and  pot  ;  two  muriatic  condensing  towers,  forty  feet 
high.  The  Works  are  in  the  centre  of  the  tin-plate  trade,  where 
sulphuric  and  muriatic  acids  are  extensively  used;  there  is  also  a 
large  outlet  for  artificial  manures. — Address,  Evans  and  Malleson, 
M  arsh  Alkali  Works,  Swansea. 

'  TO  ALKALI  MANUFACTURERS.  ~ 

TTOR  SALE,  a  New  Filter-Press,  by  a  first- 

•*-  rate  maker,  suitable  for  recovery  of  Magnesian  Chloride  in  the 
Sulphur  Recovery  Process  of  Schaffner  and  Helbig.  Half-price 
would  be  taken.— Apply  to  E.  Beanes  and  Co.,  Falcon  Works,  Hackney 
Wick,  London,  E. 

DR  H.  GEISSLER’S  SUCC.  FRANZ  MULLER; 

Manufacturer  of 

CHEMICAL,  PHYSICAL,  AND  METEOROLOGICAL  APPARATUS 
AND  INSTRUMENTS, 

SPECIALITY  :  Geissler’s  Tubes,  Crookes’s  Radiant  Matter 
Tubes,  Geissler’s  Mercurial  Air-Pumps,  Precision  Apparatus, 
Illustrated  Price  Lists  post  free. 

Gold  Medal,  International  Electrical  Exhibition,  Paris  1881, 

PATEUTS. 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool, 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1SS2, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  ail  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience,  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W,  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C 


AN  INDESTRUCTIBLE  HIGH  DUTY  BURNER 

FOR  ALL  HEATING  PURPOSES. 


An  Improvement  on  the  well  known  FLETCHER’S  PATENT 
SOLID  FLAME,  giving  the  same  duty,  suitable  for  all  qualities  of 
gas,  and  having  no  loose  or  damageable  parts.  A  large  number  of 
patterns  and  sizes  are  ready  and  in  preparation. 

FLETCHER’S  PATENT  VENTILATED  HOT  AIR  OVEN. 
New  patterns  for  1882  now  ready. 

Complete  Illustrated  List  of  gas  cooking  and  domestic  heating 
apparatus ,  price  2d.,  post  free.  Illustrated  list  of  gas  and  petroleum 
apparatus  for  laboratory  use,  Furnaces.  Automatic  Blowpipes,  Ingot 
Moulds,  Blowers,  Soldering  Iron  Heaters,  Tube  Furnaces  for 
Organic  Analysis,  &c.,  price  2d.,  post  free. 


THOS.  FLETCHER, 

MUSEUM  STREET,  WARRINGTON. 


jyj  R  .  J.  S.  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST 


SWANSEA. 

gERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  toj  a.m.and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  ai .  Berners-street  W. 

ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY'S  Ardwick  Chemical 
Works  Manchester. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 
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Analysis  by  John  Pattinson,  Esq. 

Dried  at  212°  F. 


Alumina . 

Gertrude  (extra  qual.) 

1st  Quality. 

2nd  Quality. 

59-00 

53*83 

52*00 

Peroxide  of  Iron  . 

0-47 

i*57 

4*57 

Silica . 

Titanic  Acid . 

•  18*00 

8-67 

5-80 

I2"00 

6*20 

Lime,  Magnesia,  Potash,  Soda, 

and] 

Sulphuric  Acid . 

0*23 

0-83 

ri4 

Combined  Water . 

22-30 

29-27 

34*00 

IOO’OO 

99*97 

99-91 
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Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director . 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  '.1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery.  ,  ,  „  .  ,  _ 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro- Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerir.e  and 

itriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
ty  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


MYOCOM  FLY  GUM, 

FOR  CATCHING  FLIES. 


THE  SUCCESS  OF  THE  LAST  3  YEARS! 

Sold  by  all  Chemists  and  Grocers,  in  i /  tins  ;  or  a 
sample  can  be  obtained  (as  under)  by  post  for  1/2, 


Liberal  Trade  Terms. 


THOMAS  CHRISTY  &  CO., 
155,  Fenchurch  Street,  London,  E.C. 


WIRIGrlHIT’S 

PATENT  BULGE  BARREL  MACHINE. 

On  an  entirely  novel  principle,  lately 
perfedted  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

XjJYJNrC.A-STaillKZE 


PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 

31,  Aldermanbury,  London. 
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EGLINTON  ALUM 


v 

CLAY 


(Similar  to,  but  containing  Less  'Iron  than, 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 


Dried  at  2120  F. 


Extra  Quality. 

First  Quality.  Second  Quality. 

Alumina  •••  ••• 

...  65*00  p, 

,  ct. 

52 '37  P 

.  ct.  43*4I  p.  ct. 

Peroxide  of  Iron 

...  0*50 

1*29 

„  i*8i  „ 

Silica,  &c.  •••  •••  • 

4*50 

19*24 

„  34*35  „ 

Water  of  combination 

...  30*00 

>) 

27*13 

)>  20*52  „ 

100*00 

100*03 

100*09 

ig  Shipowners,  THE 

EGLINTON 

CHEMICAL 

CO.,  Lim.,  can  guarantee 

regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy  ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers* 
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ON  GROVE’S,  PLANTE’S,  AND  FAURE’S 
SECONDARY  BATTERIES* 

By  Prof.  W.  GRYLLS  ADAMS,  M.A.,  F.R.S.,  &c. 

The  effedts  on  which  the  adtion  of  secondary  batteries  de¬ 
pends  have  long  been  known,  in  fadt  the  history  of 
secondary  batteries  is  almost  as  ancient  as  the  history  of 
Voltaic  Eledtricity.  It  might  even  be  said  that  the  history 
of  secondary  batteries  is  older  than  the  history  of  voltaic 
batteries,  for  in  1795  Galvani  noticed  that  when  shocks 
from  an  eledtric  eel  were  given  to  the  nerves  of  a  frog,  it 
was  possible  to  obtain  an  eledtric  shock  by  holding  the  leg 
of  the  frog  in  one  hand  and  touching  the  nerves  with  the 
other.  In  a  note-book  of  Galvani’s  which  was  exhibited 
at  the  Eledtrical  Exhibition  in  Paris,  1881,  Galvani  gives 
an  account  of  these  experiments,  and  supposes  “that  the 
eledtric  eel  had  transmitted  a  part  of  its  eledtricity  to  the 
frog,  which  was  capable  of  holding  the  charge  and  giving 
it  out  again,”  and  he  even  supposes  that  after  being  dis¬ 
charged  it  might  again  receive  a  charge,  and  might  give  it 
out  again  when  required.  In  the  year  1800  Volta  dis¬ 
covered  his  battery  or  pile,  which  gave  the  method  of  pro¬ 
ducing  eledtric  currents  through  the  agency  of  chemical 
adtions,  and  in  the  year  1801  Gautherot,  a  scientific 
Frenchman,  observed  that  when  wires  of  silver  or  wires 
of  platinum  were  used  for  the  decomposition  of  the  acidu¬ 
lated  water,  the  two  wires  gave  a  current  of  eledtricity 
after  they  were  detached  from  the  battery.  This  was 
termed  the  polarisation  current,  and  the  effedt  was  saicl  to 
be  due  to  polarisation  ;  a  convenient  term  introduced  to 
express  something,  the  meaning  of  which  was  not  under¬ 
stood. 

Only  two  years  later,  in  1803,  Ritter,  of  Jena,  observed 
a  similar  effedt  when  using  gold  wires  for  the  decomposi¬ 
tion  of  water,  and  it  occurred  to  him  to  devise  a  battery 
for  producing  and  making  use  of  these  secondary  currents. 
He  made  use  of  various  metals,  and  succeeded  in  getting 
strong  effedtswith  platinum  and  with  silver  wires;  he  also 
succeeded  in  getting  currents  of  eledtricity  with  iron  wires, 
with  brass,  and  also  with  bismuth,  using  water  slightly 
diluted  with  acid  for  his  liquid.  It  also  occurred  to  him 
to  make  use  of  lead,  but  with  this  metal  he  did  not  succeed 
in  getting  a  current,  because  with  it  he  used  a  solution  of 
chloride  of  lead,  which  is  a  non-condudtor,  or  offered  too 
high  a  resistance  to  produce  any  effedt  which  could  be  ob- 

*  A  Paper  read  before  the  Science  Society  of  King’s  College, 
London,  Tuesday,  Odtober  25, 1881. 


served.  Thus  within  three  years  of  the  discovery  of 
Voltaic  Eledtricity  Ritter  had  discovered  and  made  use  of 
secondary  batteries.  He  charged  fifty  cells  of  a  secondary 
battery  by  means  of  100  couples  of  Volta’s  pile,  and  pro¬ 
duced  different  chemical  and  physiological  effedts,  such  as 
were  produced  by  the  original  battery.  This  secondary 
adtion  was  attributed  to  an  absorption,  or  soaking  in,  of 
the  two  opposite  kinds  of  eledtricity  by  the  metals,  and  the 
current  obtained  was  called  a  polarisation  current.  The 
investigations  of  Volta  and  Marianini  gave  clearer  ideas 
with  regard  to  this  secondary  adtion,  and  after  them 
Becquerel,  by  his  investigations  on  batteries  with  platinum 
plates  and  two  different  liquids,  showed  that  in  the 
secondary  batteries  the  liquids  immediately  surrounding 
the  two  plates  were  no  longer  in  the  same  state,  but  that 
there  were  present  all  the  elements  which  were  required 
to  produce  a  voltaic  battery,  i.e. ,  two  different  substances 
united  by  a  liquid  condudtor  in  which  chemical  adtion  could 
take  place.  Different  theories  were  started  to  account  for 
the  adtion. 

In  the  year  1805,  Grotthuss,  writing  on  the  decomposi¬ 
tion  of  liquids  by  voltaic  eledtricity,  regarded  the  poles  as 
attracting  the  two  opposite  kinds  of  eledtricity.  The  pole 
from  which  resinous  eledtricity  issues  attracts  hydrogen 
and  repels  oxygen,  whilst  the  pole  from  which  positive 
eledtricity  issues  attracts  oxygen  and  repels  hydrogen. 
In  1806  Sir  Humphry  Davy  also  supposes  the  decomposi¬ 
tion  and  giving  off  of  gas  to  be  due  to  the  attractions  of 
the  poles,  and  that  the  decomposition  and  recomposition 
go  on  throughout  the  fluid  from  one  particle  to  another 
of  the  fluid,  the  gases  or  decomposed  bodies  only  appearing 
separate  at  the  poles. 

In  1825  De  la  Rive  explained  the  action  as  being  due  to 
an  affinity  or  combination  of  the  elements  with  the  electric 
currents.  The  current  from  the  positive  pole  combining 
with  the  hydrogen  or  the  bases  it  finds  there,  leaves  the 
oxygen  or  the  acids  at  liberty,  but  carries  the  substances 
it  is  united  with  across  to  the  negative  pole,  where  it  enters 
the  metal  condudtor  and  leaves  the  hydrogen  or  base  on 
the  surface.  In  the  same  way  the  eledtricity  from  the 
negative  pole  sets  the  hydrogen  or  base  which  it  finds 
there  free,  but  unites  with  the  oxygen  or  acid  and  carries 
them  across  to  the  positive  pole,  and  there  leaves  them. 

De  la  Rive  does  not  admit  that  there  is  successive  de¬ 
composition  and  recomposition  going  on  in  the  course  of 
the  eledtric  currents  throughout  the  liquid,  but  regards  the 
decomposition  as  only  taking  place  at  the  poles. 

Thus  far  had  opinions  advanced  when  Faraday  attacked 
the  subjedt,  in  1833,  and  set  the  whole  theory  of  eledtrica 
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decomposition  on  a  firm  basis  in  his  four  series  of  papers 
communicated  to  the  Royal  Society  between  June,  1833, 
and  March,  1834.  I  have  not  time  for  more  than  a  passing 
allusion  to  the  laws  of  electrolysis  which  he  established, 
and  to  his  opinions  on  the  relation  of  electricity  to  chemical 
action,  which  are  now  well  known.  How  he  established 
that  the  sum  of  chemical  decomposition  is  constant  for 
any  section  taken  across  a  decomposing  condudtor.  That 
for  a  constant  quantity  of  eledtricity  the  amount  of  electro- 
chemical  adtion  is  also  a  constant  quantity,  whatever  the 
decomposing  condudtor  may  be,  whether  water,  salt  solu¬ 
tions,  acids,  fused  bodies,  &c. ;  the  quantities  of  sub¬ 
stances  decomposed  by  the  same  current  being  in  propor¬ 
tion  to  their  mutual  chemical  affinities  ;  and  how  he  con¬ 
cluded  that  “  the  forces  termed  chemical  affinity  and  elec¬ 
tricity  are  one  and  the  same.  That  the  evolved  substances 
appear  only  at  the  poles,  because  everywhere  else  each 
particle  finds  other  particles  having  a  contrary  tendency 
with  which  it  can  combine.” 

Thus  Faraday  traces  the  decomposition  to  the  adtion  or 
modification  of  the  internal  forces  in  the  molecules  de¬ 
composed  rather  than  to  external  forces  like  the  attrac¬ 
tions  of  the  poles  upon  them.  The  poles  are  merely  the 
doors  by  which  the  eledtricity  enters  or  leaves  the  eledtro- 
lyte  and  metals,  and  even  gases  may  be  used  as  poles. 

In  this  series  of  experiments  he  devised  his  volta- 
eledtrometer  or  voltameter,  with  which  he  fully  established 
the  law  that  “  The  chemical  power  of  a  current  of  eledtri¬ 
city  is  in  diredt  proportion  to  the  absolute  quantity  of  elec¬ 
tricity  which  passes.” 

In  explaining  the  adtion  which  he  regards  as  going  on  in 
the  battery,  he  says— “  I  suppose  that  the  effedts  are.  due 
to  a  modification  by  the  eledtnc  current  of  the  chemical 
affinity  of  the  particles  through  which  or  by  which  that 
current  is  passing,  giving  them  the  power  of  adting  more 
forcibly  in  one  diredtion  than  in  another,  making  them 
travel  by  a  series  of  successive  decompositions  and  re¬ 
compositions  in  opposite  diredtions,  and  finally  causing 
their  expulsion  from  the  mass  of  liquid  when  they  reach 
the  poles.”  In  this  series  of  papers  he  very  powerfully 
sums  up  his  reasoning  as  to  the  identity  of  voltaic  eledtri¬ 
city  and  the  eledtricity  of  the  machine.  He  says  : — One 
grain  of  water,  acidulated  to  facilitate  condudtion,  will  re¬ 
quire  an  eledtric  current  to  be  continued  for  three  minutes 
andthree-quartersto  effedt  its  decomposition,  which  current 
must  be  powerful  enough  to  retain  a  platinum  wire  T^th 
of  an  inch  in  thickness  red-hot  in  the  air  during  the  whole 
time  ;  and  if  interrupted  anywhere  by  charcoal  points, 
will  produce  a  very  brilliant  and  constant  star  of  light,  and 
the  beautiful  experiments  of  Wheatstone  have  shown 
that  this  quantity  of  eledtricity  is  equal  to  a  very  powerful 
flash  of  lightning  ;  yet  we  have  it  under  perfedt  command, 
and  when  it  has  performed  its  full  work  of  eledtrolysation 
it  has  only  separated  the  elements  of  a  single  grain  of 
water. 

In  the  same  paper  he  clearly  states  the  laws  of  the 
transformation  of  energy,  and  enunciates  the  important 
principle  of  the  Conservation  of  Energy,  which  now  forms 
the  bond  between  the  various  physical  sciences. 

He  says  : — “  Considering  the  twofold  relation  that  with¬ 
out  decomposition  transmission  of  eledtricity  does  not 
occur,  and  that  for  a  definite  quantity  of  eledtricity  a  defi¬ 
nite  quantity  of  eledtricity  is  decomposed,  it  seems  a 
natural  consequence  that  the  quantity  passed  is  the  equiva¬ 
lent  of  the  chemical  affinity  of  the  particles  separated  ;  i.e., 
that  if  the  eledtrical  power  which  holds  the  elements  of  a 
grain  of  water  in  combination,  or  which  makes  a  grain  of 
oxygen  and  hydrogen  in  the  right  proportions  unite  into 
water,  could  be  thrown  into  the  condition  of  a  current,  it 
would  exactly  equal  the  current  required  for  the  separation 
of  that  grain  of  water  into  its  elements  again.” 

Among  the  causes  of  the  diminution  in  force  of  the 
voltaic  battery  Faraday  includes  what  he  calls  the  peculiar 
state  acquired  by  the  metal  surfaces  in  the  second  vessel 
{i.e.,  the  negative  pole),  which  caused  them  to  oppose  the 
passing  current  by  the  force  of  a  secondary  current.  Hence  I 


he  draws  pradtical  conclusions,  that  weak  and  exhausted 
cells  should  never  be  used  with  strong  and  fresh  ones. 
Thus  fifty  cells,  with  ten  of  them  not  charged  equally  to 
the  rest,  gave  nine-tenths  of  a  cubic  inch  of  gases  in  half 
a  minute,  whereas  the  forty  good  cells  gaveqj  cubic  inches 
in  the  same  time. 

In  the  course  of  his  experiments  on  this  subjedt  Faraday 
frequently  found  apparent  contradictions  to  his  simple  law 
of  eledtrolysis,  but  he  was  led  to  refer  all  deviations  from 
it  to  the  adtion  of  secondary  currents  ;  as,  for  instance,  in 
the  evolution  of  nitrogen  at  the  positive,  and  hydrogen  at 
the  negative,  pole  in  a  voltameter  containing  sulphate  of 
ammonia  dissolved  in  a  strong  solution  of  ammonia.  The 
hydrogen  as  measured  by  a  voltameter  was  obtained  from 
the  decomposed  water,  whilst  the  nitrogen  was  a  secondary 
result  depending  upon  the  chemical  adtion  of  oxygen  at 
the  positive  pole. 

He  may  almost  be  said  to  have  discovered  a  secondary 
battery  similar  to  that  of  M.  Plante  or  M.  Faure,  when 
using  acetate  of  lead  for  his  solution  he  finds  that  the 
results  at  both  eledtrodes  are  secondary  ;  peroxide  of  lead 
appearing  at  the  positive,  and  lead  itself  at  the  negative 
pole. 

Whether,  as  was  at  first  supposed,  under  the  influence 
of  the  primary  current,  the  metal  eledtrodes  acquired  a 
sort  of  static  charge,  positive  on  one  and  negative  on  the 
other,  thus  producing  a  polarisation  current,  or  whether 
the  whole  of  the  secondary  current  might  be  regarded  as 
due  to  the  deposition  and  absorption  of  gases  decomposed 
from  the  liquid,  so  altering  the  surfaces  of  the  eledtrodes, 
and  therefore  converting  a  voltameter  into  a  battery  cell, 
might  still  be  regarded  as  an  unsettled  question.  In  1843 
Grove  gave  an  important  contribution  towards  its  solution 
when  he  invented  his  gas  battery,  in  which  two  platinum 
plates  were  immersed,  one  in  oxygen  and  the  other  in  hy¬ 
drogen,  thus  forming  a  secondary  battery  which  could  be 
employed  for  the  storing  up  of  eledtrical  energy.  Grove’s 
gas  battery  may  be  said  to  be  a  voltameter  in  which  the 
platinum  plates  extend  throughout  the  height  of  the  tubes 
for  colledting  the  gases  of  the  voltameter,  and  are  attached 
to  platinum  wires  sealed  into  the  glass  at  the  top  of  the 
tubes.  After  a  current  from  a  battery  has  passed  through 
the  voltameter  it  is  detached  from  the  battery,  and  the  two 
platinum  wires  of  the  voltameter  are  at  different  poten¬ 
tial  and  give  a  secondary  current  when  they  are  brought 
in  contact  or  attached  to  a  galvanometer.  This  current, 
as  in  all  cases  of  secondary  currents,  is  in  the  opposite 
diredtion  in  the  cell  to  the  battery  current  which  produced 
the  decomposition.  This  may  be  readily  seen  on  charging 
the  Grove’s  gas  battery  and  then  testing  the  difference  of 
potential  of  its  poles  by  means  of  a  quadrant  electro- 
meter,  by  which  means  we  may  compare  it  with  a  standard 
battery  and  determine  its  electromotive  force.  We  may 
also  unite  the  poles  to  a  galvanometer  with  a  resistance 
or  shunt  to  take  off  the  greater  part  of  the  current,  and 
so  may  measure  the  current  which  this  battery  will  send 
through  a  known  resistance. 

In  1852  Dr.  C.  W.  Siemens  constructed  a  secondary 
battery  on  the  plan  of  Grove,  with  carbon  plates  for  his 
poles  in  place  of  platinum,  and  in  order  to  increase  the 
effects  he  inserted  the  carbons  in  a  strong  solution  of 
acetate  of  lead,  so  that,  on  passing  the  battery  current 
through  the  cell,  peroxide  of  lead  was  deposited  on  one  of 
the  poles,  and  the  secondary  battery  was  formed.  The 
electromotive  force  of  this  battery  was  such  that  one  cell 
of  it  was  sufficient  to  produce  the  decomposition  of  water. 
Hence  the  electromotive  force  must  have  been  nearly 
equal  to  two  volts.  The  volt  is  the  unit  of  electromotive 
force  which  has  for  some  time  been  in  use  in  England,  but 
which  has  only  quite  recently,  at  the  Paris  Congress  of 
Electricians,  been  generally  received  throughout  the  whole 
of  Europe.  Its  value  is  very  nearly  the  same  as  the 
electromotive  force  of  one  Daniell’s  cell,  so  that  we  may 
conveniently  make  use  of  a  Daniell’s  cell  for  our  standard 
of  comparison  for  electromotive  forces. 

In  order  to  find  what  current  a  battery  of  given  electro- 
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motive  force  will  send  through  a  given  resistance  in  a  unit 

of  time,  we  may  make  use  of  Ohm’s  law  that  C=^ — - 

R+z 

— or,  as  we  may  put  it,  E  =  C  (R+r).  The  resistance 
(R  +  r)  is  expressed  in  ohms,  which  has  long  been  the 
English  unit  of  resistance,  but  which  has  only  now,  viz., 
at  the  Paris  Congress,  been  accepted  by  Europe  as  the 
unit  of  resistance. 

The  equation  E  =  C  (R-fr)  requires  that  if  the  electro¬ 
motive  force  is  one  volt  and  the  resistance  of  the  circuit  is 
one  ohm,  then  the  current  must  be  equal  to  one  unit  of 
current ;  if  E=i  and  R  +  z  =  i,  then  C  =  i,  i.e .,  the  unit  of 
current  is  the  current  which  a  volt  will  send  per  second 
through  an  ohm.  The  name  lately  given  to  this  current 
in  England  was  the  Weber;  but  since  the  Germans  have 
been  accustomed  to  use  the  Weber  in  a  different  sense,  it 
has  been  thought  better  at  the  Paris  Congress  to  drop  the 
name  of  Weber  for  the  unit  of  current,  and  France  and 
Germany,  and  other  countries,  have  agreed  by  their  repre¬ 
sentatives  at  the  Congress,  and  with  the  consent  of  the 
practical  men  present  at  the  International  Exhibition,  to 
call  the  union  of  current  an  Ampere , — so  that  what  we 
have  been  accustomed  to  call  a  Weber  has  now  been  called 
an  Ampere ,  and  is  the  current  which  an  electromotive 
force  of  one  volt  sends  per  second  through  a  resistance  of 
one  ohm. 

For  the  sake  of  uniformity  and  to  prevent  confusion  the 
German  scientific  men  and  practical  electricians  have 
agreed  to  accept  the  English  ohm  as  their  unit  of  resist¬ 
ance,  and  to  give  up  the  mercury  unit,  or  metre  of  mer¬ 
cury,  which  they  have  always  been  accustomed  to  employ. 
Into  the  relations  of  these  units  to  what  are  called  the 
C.  G.  S.  system  of  units,  I  will  not  now  enter.  Now  that 
we  come  to  the  storing  up  of  electrical  energy  in  second¬ 
ary  batteries  there  is  the  necessity  for  another  unit,  viz., 
the  unit  of  quantity  stored  up  in  a  battery  without  regard 
to  time.  For  the  current  flowing  in  a  circuit  is  the  quan¬ 
tity  of  electricity  per  second.  We  cannot  define  the  cur¬ 
rent  which  a  secondary  battery  can  give  without  giving  the 
resistance  of  the  circuit,  but  we  can  state  that  a  given 
secondary  battery  will  be  of  a  certain  electromotive  force, 
and  will  store  up  a  certain  quantity  of  electricity  ready  for 
use  when  required. 

The  name  which  has  been  accepted  at  Paris  for  the  unit 
of  quantity  is  the  Coulomb ,  so  that,  according  to  the  latest 
acceptation,  the  amount  of  energy  stored  up  in  a  second¬ 
ary  battery  may  be  expressed  in  Volt-Coulombs. 

We  may  store  up  electrical  energy  of  very  high  poten¬ 
tial  in  a  Leyden  jar  or  condenser,  and  make  use  of  it  at 
intervals  instead  of  taking  it  continuously  from  an  elec¬ 
trical  machine.  We  cannot  raise  the  potential  of  the 
charge  in  a  Leyden  jar  any  higher  than  the  potential  of 
the  machine  from  which  it  is  charged.  We  may  as  well 
expeCt  heat  to  flow  from  a  cold  body  to  a  hot  one  and 
make  it  hotter,  or  think  that  we  can  get  water  of  its  own 
accord  to  flow  up  a  hill  into  a  reservoir  at  the  top.  In 
connection  with  this  question  of  storage  of  energy  it  may 
help  us  to  trace  the  analogy  between  difference  of  poten¬ 
tial  with  regard  to  electricity  and  difference  of  level  with 
regard  to  the  force  of  gravity. 

The  difference  of  potential  giving  rise  to  electromotive 
forces  between  two  points  which  are  united  by  a  conductor 
causes  a  current  of  electricity  from  a  point  of  higher  to  a 
point  of  lower  potential,  just  as  a  difference  of  level  giving 
rise  to  pressure  between  two  points  in  a  water  channel 
causes  a  flow  of  water  from  the  higher  to  the  lower  level. 
The  electromotive  force  corresponds  to  pressure,  and  the 
resistance  of  the  circuit  corresponds  to  the  hindrances  to 
the  flow,  the  current  corresponds  to  the  quantity  of  water 
flowing  per  unit  of  time.  Thus  of  two  paths  from  one 
level  to  another,  the  current  will  be  most  rapid  along  the 
steepest  channel,  and  in  the  same  way  with  the  same 
electromotive  force,  the  greatest  current  will  be  along  the 
line  of  least  resistance. 

The  electricity  supplied  by  the  eleCtrical  machine  will 
be  like  a  very  small  stream  supplied  by  a  pump  at  a  very 


great  height,  and  discharging  itself  by  a  small  pipe  at  a 
very  much  lower  level,  so  that  it  is  capable  of  exerting 
very  great  pressure,  but  when  allowed  to  run  it  can  do 
very  little  work,  because  the  quantity  is  small. 

The  Leyden  jar  is  like  the  reservoir  into  which  the  water 
is  pumped  at  a  high  level,  and  when  the  size  of  this  reser¬ 
voir  is  increased  we  know  how  difficult  it  is  to  prevent 
leakage  from  the  very  great  pressure  exerted  by  the  water, 
and  how  dangerous  the  bursting  and  discharge  from  such 
a  reservoir  may  be  to  those  on  the  lower  level  who  may 
happen  to  be  on  the  path  of  the  discharge. 

On  the  other  hand,  the  ordinary  Grove’s  battery  giving 
us  electricity  in  abundant  quantity,  but  of  small  difference 
of  potential,  is  like  a  means  of  obtaining,  when  required, 
an  ample  supply  of  water,  as  from  a  large  reservoir  not 
far  above  the  level  where  it  is  wanted  to  be  used,  and  so 
giving  an  abundant  supply  at  low  pressure.  Had  this 
mode  of  supplying  electricity  continued  to  be  the  principal 
one,  we  should  probably  not  have  so  much  need,  and 
should  not  hear  so  much,  of  secondary  batteries;  for  in¬ 
stead  of  burning  up  the  zinc  in  the  Grove’s  battery  to 
charge  up  the  secondary  battery*  like  a  large  reservoir,  to¬ 
day,  in  order  that  the  stored-up  electricity  may  be  used 
to-morrow,  it  would  probably  be  better  not  to  charge  the 
Grove’s  battery  until  to-morrow,  and  then  use  it  direCtly 
to  do  the  work  required. 

The  development  of  Faraday’s  discovery  that  the  motion 
of  a  coil  of  wire  in  front  of  the  poles  of  a  magnet,  or  in 
a  magnetic  field,  gives  rise  to  an  eleCtric  current  in  the 
wire,  has  shown  us  that  the  burning  of  zinc  or  other  ma¬ 
terials  in  batteries  such  as  Grove’s  or  Daniell’s  is  a  very 
expensive  way  of  producing  an  eleCtric  current,  and  that 
it  is  far  more  economical  to  obtain  eleCtric  currents  by 
employing  the  best  mechanical  means  we  have  to  produce 
rotation  of  the  coil  of  wire  in  the  magnetic  field.  The 
different  magnets  and  dynamo-eleCtric  machines  (and  they 
abound)  are  but  the  results  of  attempts  to  find  the  best 
form  of  coil,  the  best  kind  and  best  form  of  magnets,  the 
best  proportion  of  resistances,  and  the  most  suitable  ar¬ 
rangements  for  the  special  work  in  each  case  which  is 
required  to  be  done. 

The  dynamo-eleCtric  machine  driven  by  a  steam-engine, 
or  by  a  gas-engine,  is  very  satisfactory  as  a  mode  of  pro¬ 
ducing  electricity,  and  both  the  electromotive  force  and  the 
current  increase  with  the  rate  of  rotation  of  the  coil. 

This  mode  of  producing  electricity  is  like  raising  water 
to  any  level  that  may  be  required  in  each  particular  case, 
but  the  electricity  must  be  used  at  once  whilst  the  steam- 
engine  or  the  gas-engine  is  in  action.  This  may  be  very 
inconvenient,  and  hence  the  necessity  for  something  like 
a  reservoir  to  store  up  the  electricity. 

The  labours  of  Faraday  have  shown  us  the  relation  be¬ 
tween  the  quantity  of  electricity  and  the  weights  of  the 
chemical  elements  decomposed  by  it  in  an  electrolyte,  and 
that  these  chemical  elements  may  unite  again  to  reproduce 
the  same  quantity  of  electricity.  The  objeCt,  then,  to 
attain  by  means  of  secondary  batteries,  is  to  find  some 
substance  which  can  be  decomposed  into  two  others  which 
will  remain  apart,  even  when  joined  by  a  liquid  conductor, 
until  a  complete  eleCtric  circuit  is  made  ;  then  these  two 
substances  should  be  at  considerable  difference  of  poten¬ 
tial,  so  as  to  give  a  strong  eleCtric  current  in  uniting 
again  to  form  the  substance  from  which  they  were  decom¬ 
posed. 

In  1859  M.  Plante,  taking  advantage  of  the  great  affinity 
of  peroxide  of  lead  for  hydrogen,  made  use  of  this  sub¬ 
stance  to  increase  the  effects  of  secondary  batteries,  and 
so  was  led  to  make  use  of  lead  electrodes  instead  of  pla¬ 
tinum,  which  had  been  the  metal  hitherto  employed.  He 
found  ;that  better  results  could  be  obtained  with  one  cell 
with  lead  electrodes  than  with  twenty  cells  with  platinum 
electrodes. 

To  form  this  battery,  plates  of  lead  with  a  finely  divided 
layer  of  lead  upon  them  are  taken  as  electrodes,  a  current 
from  two  Grove’s  cells  is  sent  through  the  cell  containing 
them,  immersed  in  diluted  sulphuric  acid  of  strength  about 
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one  to  ten  ;  the  current  is  sent  for  a  quarter  of  an  hour  in 
one  direction,  then  the  cell  is  fully  discharged  ;  the  current 
from  the  primary  battery  is  then  sent  through  it  for  a 
quarter  of  an  hour  in  the  opposite  direction,  after  which 
the  cell  is  again  discharged  :  in  this  way  it  is  charged 
over  and  over  again  in  opposite  directions  for  longer  and 
longer  periods,  care  being  taken  each  time  that  the  se¬ 
condary  cell  is  fully  discharged.  Then  the  battery  is  again 
charged ;  but  when  it  is  capable  of  giving  out  the  charge 
slowly  enough  for  the  purpose  for  which  it  is  to  be  used, 
then  the  successive  chargings  should  no  longerbe  given  in 
opposite  directions,  but  always  in  the  same  direction. 
We  may  say  that  after  the  battery  is  formed  it  should  al¬ 
ways  be  charged  in  the  same  direction. 

In  charging  by  sending  a  primary  current  through  the 
cell,  peroxide  of  lead  is  formed  at  the  positive  pole,  and 
the  negative  pole  becomes  somewhat  crystallised.  When 
detached,  the  peroxide  of  lead  forms  the  positive  pole  of 
the  secondary  battery,  and  the  battery  will  remain  in 
aCtion  until  the  two  plates  return  to  the  same  state,  the 
positive  pole  being  reduced  from  the  peroxide  to  the  oxide 
of  lead,  and  the  negative  pole  being  transformed  from 
lead  to  the  oxide  of  lead. 

M.  Plante  has  especially  aimed,  by  means  of  hisbattery, 
to  convert  electricity  obtained  from  an  ordinary  battery 
into  electricity  of  high  tension,  to  do  in  a  smaller  degree 
what  is  done  by  means  of  the  Ruhmkorff  induction  coil. 
By  means  of  two  cells  of  Grove  or  Bunsen  he  can  charge 
a  great  number  of  cells,  a  dozen  or  more,  arranged  for 
quantity,  i.e.,  with  all  their  positive  poles  together  and  all 
their  negative  poles  together,  and  when  they  are  charged 
by  arranging  them  in  series — i.e.,  with  the  positive  pole 
of  one  joined  to  the  negative  pole  of  the  next — he  can 
get  great  electromotive  force,  and  at  the  same  time  obtain 
electricity,  in  great  quantity. 

By  his  battery  of  800  cells,  which  he  has  set  up  in 
Paris,  and  by  the  aid  of  his  rheostatic  machine,  which  I 
have  not  time  to  describe,  he  can  imitate  lightning  dis¬ 
charges  and  remarkable  luminous  effects,  somewhat  analo¬ 
gous  to  the  brilliant  effects  of  the  Aurora  Borealis. 

The  electromotive  force  of  a  single  cell  of  Plante’s 
battery  is  about  2J  volts,  or  2j  times  that  of  a  Daniell’s 
cell,  i.e.,  about  i£  times  Grove’s  cell ;  hence  two  cells  of 
Grove  will  charge  a  Plantb  cell.  The  quantity  of  electri¬ 
city  that  may  be  collected  will  depend  on  the  amount  of 
chemical  aCtion,  i.e.,  on  the  extent  of  the  surface  of  the 
plates,  and  on  the  way  in  which  that  aCtion  has  gone  on. 
When  the  aCtion  has  gone  on  rapidly,  the  battery  will  not 
be  so  good  as  when  the  aCtion  is  slow.  The  Plante  bat¬ 
tery,  as  usually  formed,  discharges  itself  too  rapidly  for 
many  purposes  for  which  eleCtric  accumulators  are  now 
required,  and  hence  other  secondary  batteries  or  modifica¬ 
tions  of  the  Plante  battery  are  now  making  their  appear¬ 
ance.  The  cells  may  be  charged  by  a  dynamo  machine, 
and  may  also  be  used  to  drive  a  dynamo  machine,  like  an 
eleCtro-magnetic  engine  or  motor,  driving  it  in  the  same 
direction  as  when  it  was  driven  when  used  as  a  generator 
to  charge  the  cells.  On  attaching  the  wires  from  a  Plante 
cell  to  a  small  dynamo  machine,  this  machine  is  converted 
into  a  motor  and  may  be  employed  to  work  a  pump  or  to 
do  other  useful  work. 

The  Plante  cell  will  also  heat  a  platinum  wire  of  con¬ 
siderable  diameter,  for  although  the  electromotive  force  is 
only  2$  volts,  yet  the  quantity  is  sufficient  to  make  a 
platinum  wire  three-tenths  m.m.  in  diameter,  and  4  c.m. 
in  length,  to  glow  for  half-an-hour. 

The  secondary  battery  may  be  made  use  of  in  telegraphy, 
to  do  away  with  the  residual  magnetism  in  an  electro¬ 
magnet,  so  as  to  enable  it  to  work  more  quickly  after  a 
current  has  been  sent  through  it.  The  secondary  cell 
should  be  attached  with  its  positive  pole  to  the  line  and 
its  negative  pole  to  the  key,  the  other  end  of  the  line  or 
the  earth  being  also  attached  to  the  key  so  as  to  form  a 
complete  circuit  when  the  key  is  up  ;  the  sending  battery, 
consisting  of  two  or  more  cells  of  Grove,  or  at  least  three 
Daniell’s  cells,  should  have  its  negative  pole  attached  to 
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the  negative  pole  of  the  secondary  cell,  and  its  positive 
pole  to  the  key,  so  as  to  form  a  complete  circuit  with  the 
line  and  secondary  cell  when  the  key  is  down.  When 
contact  is  made  with  the  sending  battery  by  putting  down 
the  signalling  key,  the  current  is  sent  through  the  second¬ 
ary  cell  into  the  line,  thus  giving  a  slight  additional  charge 
to  the  secondary  cell  and  bringing  the  eleCtro- magnet 
into  aCtion ;  on  breaking  contaCt  by  releasing  the  key, 
the  secondary  cell,  being  still  connected  to  the  line,  sends 
a  reverse  current  into  the  line,  and  weakens,  or  may  even 
be  strong  enough  to  reverse  the  magnetism  of  the  electro¬ 
magnet.  If  we  work  a  Morse  instrument  first  with  the 
sending  battery  alone,  and  afterwards  with  the  secondary 
cell  in  the  circuit,  we  find  that  there  is  a  very  great  in¬ 
crease  in  the  rate  of  signalling  when  the  secondary  cell  is 
used.  The  secondary  current  increases  as  the  battery 
current  increases,  and  being  in  the  reverse  direction, 
instantly  weakens  the  magnetism  of  the  eleCtro-magnet, 
so  that  signals  may  be  sent  as  fast  as  the  operator  can 
make  and  break  contaCt. 

Another  application  which  M.  Plants  has  made  of 
secondary  batteries  is  for  engraving  on  glass.  The  glass 
plate  is  placed  in  a  shallow  dish  and  covered  with  a  thin 
layer  of  a  strong  solution  of  nitrate  of  potash,  one  platinum 
wire  from  the  positive  pole  of  the  battery  is  placed  in  the 
solution  along  the  edge  of  the  glass  plate,  and  the  other 
platinum  wire  from  the  negative  pole,  sealed  in  a  glass 
tube  for  a  handle,  is  used  as  a  pen  to  trace  the  form  of  the 
required  engraving.  With  slow  writing  the  engraving  is 
deep,  and  the  breadth  of  the  stroke  depends  upon  the 
diameter  of  the  end  of  the  wire. 

The  Plante  secondary  battery  has  been  employed  to 
work  an  eleCtric  break  on  railway  trains.  With  two 
Grove’s  cells  or  three  Daniell’s  cells,  and  a  Plante  cell 
arranged  as  above  described,  the  Plante  cell  is  continually 
being  charged,  or  is  kept  from  getting  weaker  except  when 
the  key  is  depressed,  which  completes  the  eleCtric  circuit 
by  which  the  break  is  set  in  aCtion. 

The  quantity  of  electricity  stored  up  in  six  Plante  cells, 
is  sufficient,  with  such  an  arrangement  to  prevent  the 
cells  from  becoming  exhausted,  to  work  the  brakes  on  a 
dozen  railway  carriages,  and  to  last  for  a  fortnight.  To 
renew  the  charge  in  the  Plante  cells,  a  battery  of  six 
Daniell’s  cells  may  conveniently  be  employed.  It  is  im¬ 
portant  that  the  charging  should  be  carried  on  with  great 
regularity,  so  that  the  layer  of  peroxide  of  lead  may  be 
regularly  laid  on,  otherwise  it  will  not  adhere  well  to  the 
lead  electrodes. 

Several  forms  of  secondary  batteries  have  appeared 
quite  recently,  now  that  the  demand  has  arisen  for  a 
reservoir  in  which  to  store  up  the  electricity  produced  by 
the  dynajmo-eleCtric  machine,  and  the  secondary  aCtion  or 
polarisation  of  batteries  is  no  longer  regarded  as  some¬ 
thing  to  be  avoided  as  much  as  possible,  but  is  eagerly 
sought  after.  Professors  Houston  and  E.  Thomson,  of 
Philadelphia,  have  tried  electrodes  of  copper  in  sulphate  of 
zinc.  When  a  current  is  sent  through  the  cell,  zinc  is 
deposited  on  the  negative  pole,  and  sulphate  of  copper 
formed  around  the  positive  pole,  the  plates  being  laid 
horizontally  so  that  the  sulphate  of  copper  so  formed  and 
the  sulphate  of  zinc  shall  be  prevented  by  their  relative 
weights  from  mixing  too  readily.  This  we  may  call  a 
gravity  secondary  battery,  and  its  electromotive  force  will 
be  nearly  the  same  as  that  of  one  of  Daniell’s  cell  or  one 
volt.  M.  d’Arsonval  modifies  this  battery  by  using  one 
electrode  of  lead  and  another  of  zinc  in  a  solution  of 
sulphate  of  zinc,  the  lead  forming  the  positive  electrode 
becomes  coated  as  in  the  Plante  cell  with  peroxide  of  lead. 

Several  modifications  of  PlantC’s  cell  have  been  sug¬ 
gested,  which  have  for  their  object  the  reduction  of  the 
weight  of  lead  employed  ;  such  are  the  batteries  of  M.  de 
Pezzer  and  of  M.  de  Meritens,  who  fold  their  lamina  of 
lead  in  layers  like  the  leaves  of  a  book,  so  as  to  get  as 
much  surface  as  possible  for  a  given  weight  of  lead.  M. 
de  Pezzer  also  finds  that  the  relative  size  of  the  positive 
and  negative  plates  modifies  the  results  obtained,  a  greater 
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quantity  of  eledricity  is  stored  up  when  the  negative 
eledrode  is  double  the  size  of  the  positive  eledrode  than 
when  the  two  eledrodes  are  of  the  same  size. 

Other  modifications,  in  which  the  negative  pole  is  either 
palladium  in  dilute  sulphuric  acid,  or  thin  sheet  iron  in  a 
solution  of  sulphate  of  ammonia,  have  been  suggested  and 
employed  by  M.  Rousse,  these  substances  being  chosen  on 
account  of  their  great  power  of  absorption  of  hydrogen. 
These  can  hardly  be  called  secondary  batteries,  since  two 
metals  are  employ  ed“in  them  as  eledrodes.  The  method 
of  charging  secondary  batteries  may  sometimes  be  con¬ 
veniently  made  use  of  to  renew  ordinary  batteries  which 
have  become  used  up.  Thus  a  Leclanche  cell  which  has 
been  in  use  for  a  long  time  and  become  weak,  may  be  re¬ 
charged  again  by  conneding  up  the  positive  pole  of  a 
stronger  battery  with  the  positive  pole  of  the  Leclanchd 
battery  and  allowing  the  current  to  pass  through  it  for  a 
considerable  time.  In  the  same  way  a  dry  pile,  which  has 
become  weak,  may  have  the  difference  of  potential  of  its 
two  ends  increased  by  sending  a  current  through  it  from 
its  positive  pole  to  its  negative  pole;  i.e.,  the  positive  pole 
of  the  battery  should  be  joined  to  the  positive  pole  of  the 
dry  pile.  The  secondary  battery,  to  which  most  attention 
has  been  drawn  during  the  last  few  months,  is  the  Faure 
battery,  in  which  M.  Faure  does  not  form  the  cells  by 
eledrolysis,  but  coats  the  lead  plates  with  a  film  of  red 
lead  or  minium,  enclosing  or  proteding  the  red  lead  coat¬ 
ing  with  a  layer  of  felt.  His  cells  are  of  large  size,  and 
each  is  therefore  capable  of  storing  up  a  considerable 
quantity  of  eledrical  energy.  The  chemical  adion  is 
similar  to  the  adion  in  a  Plantd  cell,  but  the  resistance  is 
higher,  and  when  in  use  the  battery  takes  longer  to  dis¬ 
charge  itself,  so  that  for  eledric  lighting  and  for  many  pur¬ 
poses  for  which  a  store  of  eledricity  is  required,  it  seems 
to  be  better  adapted  than  the  Plante  cell. 

It  has  been  said,  and  the  statement  has  been  confirmed 
by  Sir  Wm.  Thomson,  that  a  “  Faure  accumulator,  weigh¬ 
ing  75  kilograms  (165  lbs.),  can  store  and  give  out  again 
energy  to  the  extent  of  an  hour’s  work  of  one  horse¬ 
power,”  or  two  million  foot-pounds.  At  first  these  cells 
were  made  cylindrical,  and  the  Faure  Accumulator  Com¬ 
pany  have  kindly  lent  me  a  box  of  four  such  cells  in 
adion,  similar  to  the  celebrated  box  of  eledrical  energy,  or 
condensed  lightning,  so  graphically  described  in  the  Times 
of  May  16th  last,  which  was  carried  from  Paris  to  Glasgow 
for  examination  and  measurement  by  Sir  Wm.  Thomson. 
They  have  also  lent  me  one  of  their  latest  forms,  in  which 
the  plates  are  flat  and  placed  vertically  in  the  box. 

It  has  been  ascertained  by  Sir  Wm.  Thomson  that 
Faure’s  accumulators,  amounting  in  weight  to  three- 
quarters  of  a  ton,  will  continue  to  work  for  six  hours  from 
one  charge,  at  the  uniform  rate  of  one  horse-power,  and 
that  probably  go  per  cent  of  the  energy  spent  in  charging 
will  be  transformed  into  useful  work.  Very  few  compara¬ 
tive  trials  have  been  made  of  the  Plante  and  the  Faure 
batteries,  but  from  those  which  have  been  made  by  M. 
Achard,  it  appears  that,  as  might  be  expeded,  they  are 
equal  in  eledromotive  force,  that  the  Plante  cell  is  of 
smaller  resistance  than  the  Faure  cell,  and  consequently 
will  heat  a  longer  piece  of  platinum  wire  and  do  its  work 
three  times  as  rapidly.  The  Plante  cell  kept  a  platinum 
wire  three-tenths  m.m.  in  diameter,  and  five  or  six  c.m.  long, 
red  hot  for  half  an  hour,  and  the  Faure  cell  kept  the  same 
wire  red  hot  for  an  hour  and  a  half.  We  may  readily  see 
by  a  few  experiments  that  the  Faure’s  battery  has  colleded 
a  great  quantity  of  eledrical  energy,  for  one  box  of  it  will 
cause  a  platinum  wire  of  considerable  length,  and  one 
m.m,  in  diameter,  to  glow,  and  one  cell  is  sufficient  to 
drive  a  small  dynamo-eledric  machine  as  a  motor,  or  to 
drive  a  small  eledric  engine,  and  the  three  or  four  cells 
are  sufficient  to  cause  a  small  Swan’s  incandescent  lamp 
of  small  resistance  to  give  out  a  very  pleasant  light  of 
about  two  candles.  Those  who  saw  my  ledure  room  and 
the  Wheatstone  laboratory  at  our  Jubillee  Soirde  on  July 
2nd  last,  brilliantly  lighted  during  the  evening  by  Swan 
and  Lane  Fox  incandescent  lamps,  which  were  kept  in 
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adion  by  means  of  Faure’s  accumulators,  will  not  doubt 
the  possibility  of  lighting  by  means  of  incandescent  lamps, 
nor  forget  the  satisfadory  results  obtained  through  the 
agency  of  Faure’s  secondary  battery. 

There  are  many  applications  which  have  been  or  may 
be  made  of  secondary  batteries.  Six  Plante  cells  have 
been  found  sufficient  to  drive  a  tricycle  with  160  kilo¬ 
grams,  or  about  350  lbs.,  upon  it,  at  a  rate  of  ten  miles  an 
hour,  or  to  drive  a  boat  containing  three  persons. 

These  secondary  batteries  (1)  may  be  used  to  carry  a 
supply  of  eledricity  where  it  is  wanted.  (2)  They  may 
accumulate  supplies  from  a  dynamo  machine  and  store 
energy  up  for  eledric  lighting  or  for  motive  power.  (3) 
They  may  serve  as  regulators  for  the  eledric  current, 
when  as  in  eledric  lighting  it  is  liable  to  fluduations, 
either  from  the  irregularity  of  the  driving  engine  or  from 
the  change  of  resistance  in  the  eledric  arc  or  in  the  eledric 
current.  When  so  used,  they  would  supply  and  keep  up 
the  light  even  though  the  engine  were  suddenly  to  stop,  or 
any  accident  to  happen,  other  than  the  cutting  of  the  con¬ 
neding  wires.  The  Faure’s  accumulator  has  been  em¬ 
ployed  to  light  a  railway  train  from  London  to  Brighton, 
by  means  of  incandescent  lamps,  and  to  work  an  eledric 
motor  so  as  to  drive  a  circular  saw  or  other  mechanical 
tools.  It  has  also  been  employed  with  very  satisfadory 
results  in  driving  a  tramway  in  the  streets  of  Paris,  and 
in  the  Siemens  Eledric  Railway  between  the  Eledrical 
Exhibition  and  the  Place  de  la  Concorde.  The  results 
already  attained  seem  to  show  that  there  is  no  other 
secondary  battery  which  can  compare  with  this  for  storing 
up  and  keeping  for  a  long  time  a  supply  of  eledric  energy, 
and  for  using  it  slowly  when  in  adion. 


ELECTRIC  LIGHTING— ITS  FIRE  RISKS  AND 
TPIEIR  REMEDIES. 

By  HENRY  MORTON,  Ph.D., 

President  of  the  Stevens  Institute  of  Technology. 

(Continued  from  vol.  xliv.,  page  288). 


As  a  means  of  pradically  dealing  with  the  above  subjed 
it  will  be  perhaps  best,  in  the  next  place,  to  review  the 
“  requirements”  recently  recommended  to  the  New  York 
Board  of  Fire  Underwriters  by  their  Committee  on  Origin 
of  Fires. 

The  first  of  these  requirements  is  that  all  wires  used  to 
convey  eledric  currents  for  lighting  purposes  should  have 
at  least  fifty  per  cent  more  condudivity  than  is  requisite 
for  the  number  of  lights  to  be  supplied  by  such  wires. 

This  requirement  is  a  perfedly  fair  one  and  in 
accordance  with  the  general  principles  set  forth  in  my  pre- 
vous  article,  but  its  signification  is  rather  obscure  and 
indefinite ;  it  is  also  one  which  is  certain  to  be  fulfilled  by 
all  those  who  are  engaged  in  supplying  eledric  light,  on 
economic  grounds. 

The  term  “  condudivity  necessary  for  the  supply  of  the 
number  of  lights  used  ”  is,  in  the  first  place,  obscure, 
because,  in  the  case  of  arc  lights,  run  as  they  always  are 
in  successive  series,  the  condudivity  necessary  for  one  or 
for  any  number  of  lights  is  the  same.  A  wire  which  will 
carry  a  current  to  one  arc  light  will  continue  to  carry  it 
on  from  this  light  to  the  next,  and  so  on  to  any  extent, 
just  as  a  road  which  is  wide  enough  to  let  one  cart  pass  is 
wide  enough  for  a  train  of  carts,  passing  one  after  the 
other.  We  may,  in  fad,  regard  the  successive  arcs 
as  like  a  series  of  cascades  on  the  same  stream,  down 
which  the  same  water  runs  from  one  to  the  other,  and 
where  manifestly  no  more  is  required  to  supply  the  whole 
series  than  to  supply  any  one  of  the  successive  falls. 

This  consideration,  therefore,  manifestly  contemplates 
only  incandescent  lights  where  the  number  of  lights  will 
determine  the  quantity  of  the  current  needed  to  supply 
them,  because  they  are  always  conneded  in  parallel  series, 
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and  the  portion  of  the  current  which  traverses  one  lamp 
traverses  no  other,  but  returns  to  the  generating  machine 
by  the  conductor. 

In  this  connection  another  point  should  be  noticed.  In 
the  machines  used  for  producing  arc  lights  the  armatures 
of  the  machines  are  wound  with  a  wire  very  much  smaller 
than  that  which  it  is  economical  to  use  in  any  other  part 
of  the  circuit.  If,  therefore,  a  current  was  produced 
sufficient  to  develop  heat  in  the  circuit,  it  would  develop 
much  more  in  these  armature  coils  than  anywhere  else. 
In  fact,  in  the  ordinary  running  of  such  machinesthese  coils, 
become  quite  hot,  even  when  no  sensible  heat  whatever 
is  developed  in  the  line  wires,  and  it  is  manifest  that  long 
before  the  line  wires  could  become  dangerously  heated  the 
wires  of  the  armature  would  be  melted  and  the  machine 
destroyed.  Nor  is  there  any  danger  that  these  proportions 
will  ever  be  changed  by  those  using  such  apparatus. 
Every  unit  of  heat  produced  in  the  conducting  wires  is  a 
dead  loss  of  power,  and  to  have  the  conducting  wires  of  a 
circuit  so  small  that  they  would  get  as  hot  as  boiling 
water  even,  would  double  or  treble  the  cost  of  operating 
the  system,  or  make  it,  in  faCt,  not  profitable,  but  ruinous 
to  those  interested. 

Although,  in  the  machines  used  for  the  incandescent 
light,  the  armature  is  often  made  of  bars  of  copper,  and 
would  not  be  heated  to  destruction  by  a  current  which 
would  heat  the  conductor  to  a  dangerous  degree;  yet  the 
question  of  economy  is  equally  important  in  this  case  also, 
and  those  supplying  such  lights  will  be  sure  in  their  own 
interests  to  use  conductors  of  abundant  capacity. 

The  first  requirement  may  then  be  regarded  as  one 
which,  however  defective  in  expression,  is  right  in  intention, 
and  will  be  readily  complied  with  by  all  those  supplying 
or  using  electricity  as  a  source  of  light. 

The  second  requirement  is  that  all  conductors  should  be 
insulated  and  doubly  coated  with  some  approved  material. 

This  requirement  is  also  reasonable  and  fair  in  spirit, 
though  faulty  in  expression. 

Thus  “  a  double  coating,”  of  course,  means  nothing  as 
regards  efficiency,  since  two  thin  coatings  might  be 
inefficient  where  one  thick  coating  was  thoroughly 
effective,  and  it  is  manifest  that  no  one  material  should  be 
exclusively  selected.  Any  insulating  material  which  is  a 
good  insulator  and,  at  the  same  time,  has  such  mechanical 
properties  as  will  secure  its  maintaining  its  position  on 
the  wire  under  normal  conditions  of  wear,  or  any  com¬ 
bination  of  materials  securing  like  results,  would  of  course 
meet  the  actual  requirements  of  the  case.  In  applying 
this  regulation,  moreover,  it  must  be  remembered  that  the 
coating  is  not  to  be  regarded  as  a  sort  of  armour  to  keep 
in  some  explosive  fluid  which  is  endeavouring  to  escape, 
but  is  rather  a  “fender  ”  to  prevent  contadt  of  the  wire 
with  other  conductors,  and  that  no  harm  can  come  as  long 
as  such  contact  is  prevented. 

The  third  requirement  is  stated  as  follows  : 

“  All  wires  are  to  be  securely  fastened  by  some  approved 
non-conduCting  fastening,  and  are  to  be  placed  at  least 
inches  from  each  other  for  incandescent  lights  and  8 
inches  apart  for  arc  lights,  and  8  inches  from  all  other 
wires,  and  from  all  other  metal  or  conducting  substances, 
and  to  be  placed  in  such  a  manner  as  to  be  thoroughly 
and  easily  inspected  by  surveyors.” 

These  requirements  literally  construed  would  be  im¬ 
possible  to  fulfil  in  many  cases,  and  in  others  would 
increase  in  place  of  diminishing  the  risks  which  they  pro¬ 
pose  to  obviate. 

Thus,  while,  as  a  general  rule,  it  is  best  to  keep  the  out¬ 
going  and  return  wires  as  far  apart  as  possible,  this  would 
manifestly  be  next  to  impossible  where  they  approach  the 
lamps,  and,  in  such  cases,  would  be  utterly  useless. 

Thus,  for  example,  the  two  wires  twisted  together  as  a 
cable,  and  inclosed  in  a  strong  metal  tube,  would  be  in  the 
safest  possible  condition  in  many  cases,  as  well  as  the 
most  convenient  where  a  cluster  of  lights  or  a  single  light 
was  arranged  in  a  chandelier,  or  the  like  fixture.  Again, 
the  wire  being  properly  covered  with  an  insulating 


envelope  would  be  much  more  secure  if  attached  by  strong 
metal  fastenings  than  if  held  by  insulating  fastenings  liable 
to  break  or  yield. 

Again,  in  an  iron  building  it  would  be  manifestly  all  but 
impossible  to  keep  the  wires  8  or  even  2$  inches  from  all 
metal  or  like  conductors,  and  any  such  arrangement  would 
be  equally  needless,  if  not,  in  faCt,  injurious. 

The  real  security  would  be  insured  by  so  arranging  the 
wires  that  all  contact  with  the  metallic  or  other  conductors 
would  be  impossible,  and  then  the  insulated  wire  would  be 
in  its  safest  condition,  if  actually  inclosed  in  the  con¬ 
ducting  substance  out  of  reach  and  sight. 

This  third  requirement  will  manifestly  need  radical 
modification  before  it  can  become  effective  in  any  way. 

The  fourth  requirement  is  that  all  lamps  should  be  pro¬ 
tected  by  globes,  so  as  to  prevent  the  falling  of  sparks  or 
particles  of  heated  carbon  or  metal. 

This  requirement  is  obviously  proper,  and  needs  no 
comment. 

I  should  here,  however,  remark  that,  in  addition,  some 
automatic  device  for  throwing  off  the  current  if  an  exces¬ 
sive  arc  is  formed,  as  mentioned  in  my  previous  article, 
would  be  necessary  to  make  this  requirement  in  all  cases 
effective  in  securing  its  objeCt,  as  otherwise  so  violent  an 
action  might  take  place  that  even  the  globe  might  fail  to 
protect. 

The  fifth  requirement  calls  for  a  means  of  shutting  off 
the  current  from  the  outside,  where  wires  enter  a  building 
from  outside. 

This  is  manifestly  proper,  just  as  it  is  in  the  case  of  an 
illuminating  gas. 

Another  requirement  which  should  be  added  is  the  in¬ 
sulation  of  the  dynamo-eleCtric  machines  from  the  ground. 
This  would  largely  diminish  the  risks  from  contact  with 
couduCtors  and  other  wires,  because  two  contacts  with  the 
eleCtric  circuit  would  then  be  necessary  to  secure  the 
passage  of  the  current  through  the  accidental  conductor. 
— The  Sanitary  Engineer,  December  15, 1881. 


NOTE  ON  A  COMPOUND  OF  QUININE  AND 
QUINIDINE. 

By  C.  H.  WOOD  and  E.  L.  BARRET. 


The  discovery  of  a  new  alkaloid,  closely  resembling 
quinine,  is  that  description  of  Cinchona  bark  known  in 
commerce  as  “  Cuprea  bark,”  recently  made  by  D.  Howard 
and  J.  Hodgkin,  and  almost  simultaneously  announced 
by  B.  H.  Paul  and  A.  G.  Cownley,  and  by  W.  G.  Whiffen, 
will  doubtless  attract  much  attention.  As  these  chemists 
all  describe  this  newly  discovered  alkaloid  as  chiefly  re¬ 
markable  for  its  property  of  crystallising  from  an  etherial 
solution,  it  may  be  of  interest  to  briefly  refer  to  a  peculiar 
crystalline  body  which  we  also  first  became  acquainted 
with  in  working  on  samples  of  these  Cuprea  barks. 

When  Cuprea  bark  first  came  into  the  market,  we 
noticed  that  an  etherial  solution  of  the  total  alkaloids 
extradited  from  it  would  frequently  furnish  a  notable 
quantity  of  crystals  that  did  not  resemble  those  of  any  of 
the  known  Cinchona  alkaloids  obtained  under  like  circum¬ 
stances.  As  the  analysis  of  the  total  alkaloids,  however, 
had  not  revealed  the  presence  of  any  distinctive  base,  and 
as  the  Cupreas  are  chiefly  remarkable  for  yielding  an  un¬ 
usually  large  quantity  of  quinidine,*  it  seemed  probable 
that  these  crystals  were  a  compound  of  the  quinine  with 
the  quinidine.  We,  therefore,  took  two  grains  of  the  pure 
quinine  and  one  grain  of  the  pure  quinidine,  both  yielded 
by  the  bark,  and  dissolved  them  together  in  ether.  The 
solution  furnished  an  abundant  crop  of  the  same  crystals. 
These  crystals,  when  collected,  washed  with  ether,  and 
converted  into  neutral  sulphate,  furnished  a  quantity  of 

*  We  have  met  with  several  samples  yielding  [over  1  per  cent,  of 
rysdallised  sulphate  of  quinidine. 
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pure  sulphate  of  quinine,  and  the  mother-liquor  from 
which  the  sulphate  had  been  separated  yielded  a  like 
quantity  of  quinidine. 

The  quinine  and  quinidine  used  in  the  experiment  had 
been  carefully  tested,  they  had  each  given  the  corredt 
angle  of  rotation  to  a  ray  of  polarised  light,  the  one  to  the 
left  and  the  other  to  the  right,  and  the  quinine  had  re¬ 
mained  dissolved  in  ether  for  some  weeks  without  furnish¬ 
ing  a  trace  of  crystallisation. 

To  satisfy  ourselves  that  the  power  of  forming  this 


crystalline  compound  was  not  peculiar  to  the  quinine  and 
quinidine  yielded  by  Cuprea  barks,  we  took  some  pure 
quinine  prepared  by  ourselves  from  South  American  yellow 
bark,  and  also  some  quinine  made  in  India  from  the 
Calisaya  grown  in  Sikkim.  We  fortunately  possessed 
some  pure  quinidine  that  had  been  purchased  from  an 
eminent  maker  some  time  before  Cuprea  barks  came  into 
commerce.  Either  of  these  quinines  dissolved  with  the 
quinidine  in  ether  furnished  a  crystalline  compound 
identical  in  all  respedts  with  that  just  described.  There 
could  be  no  doubt,  therefore,  that  ordinary  quinine  and 
quinidine  possess  the  power  of  combining  together  to 
form  a  crystalline  compound  very  sparingly  soluble  in 
ether;  also  that  the  compound  is  easily  separated  into  its 
constituents  by  converting  it  into  neutral  sulphate,  when 
the  quinine  sulphate  crystallises  out  by  its  greater  insolu¬ 
bility,  the  quinidine  sulphate  remaining  in  solution. 

Perhaps  the  easiest  way  of  obtaining  this  compound  is 
to  dissolve  one  part  of  pure  quinine  in  30  cr  40  of  ether, 
and  add  to  the  liquid  a  saturated  etherial  solution  of  a 
like  quantity  of  pure  quinidine.  Upon  mixing,  a  crystal¬ 
line  precipitate  of  the  body  forms  in  abundance.  Its  solu¬ 
bility  in  ether  is  much  less  than  that  of  either  of  its  con¬ 
stituents,  100  c.c.  of  ether  at  common  temperatures  only 
dissolving  o-5  grm.  of  it. 

It  is  more  soluble,  however,  in  etherial  solutions  of 
quinine  or  of  the  amorphous  alkaloids,  and  these  solutions 
frequently  exhibit  supersaturation  very  well,  remaining 
clear  for  some  hours  and  then  suddenly  giving  an  abun¬ 
dant  crystallisation.  The  compound,  when  isolated,  may 
be  re-crystallised  from  ether,  apparently  without  change. 
Our  results  up  to  the  present  moment  indicate  that  it  con¬ 
tains  the  quinine  and  quinidine  in  equal  proportions. 
Pressure  of  other  work  had  much  retarded  us  in  the  study 
of  this  compound,  and  the  announcement  of  the  newly- 
discovered  alkaloid  by  the  chemists  above-named  took  us 
somewhat  by  surprise.  We  at  once  commenced  the 
examination  of  all  the  alkaloid  produdts  we  have  accumu¬ 
lated  from  several  hundred  samples  of  Cuprea  bark  in  the 
hope  of  getting  some  of  the  new  base,  but  as  yet  our 
attempts  have  been  unsuccessful.  We  have  thought  it 
best,  therefore,  to  publish  our  results  thus  far,  and  reserve 
further  particulars  for  a  future  communication. 


ON  THE 

ACTION  OF  WATER  UPON  LEAD  PIPES, 

BEING  A 

Translation  from  the  French  of  M.  Belgrand, 

WITH  INTRODUCTORY  REMARKS  BY 

W.  SEDGWICK  SAUNDERS,  M.D.,  F.S.A., 

Medical  Officer  of  Health  and  Public  Analyst  for  the  City  of  London, 
Late  President  of  the  Hunterian  Society,  &c. 

To  the  Honourable  the  Commissioners  of  Sewers 
of  the  City  of  London. 

Gentlemen, — Agreeably  to  the  instrudtions  of  your 
Honourable  Court,  dated  the  27th  of  September  last,  I 
present  to  you  the  following  translation  of  the  essay  of 
M.  Belgrand  on  the  adtion  of  water  on  lead  pipes. 

In  rendering  the  same  into  English  I  have  endeavoured 
to  convey  the  information  it  contains  without  stridtly 


adhering  to  the  exadt  verbiage  of  the  author,  a  course 
found  necessary  owing  to  the  many  technicalities  with 
which  it  abounds,  and  for  which  I  have  been  unable  to 
find  a  literal  equivalent ;  whilst  it  is,  however,  a  perfectly 
free  translation,  the  scientific  details  dealt  with  have  been 
scrupulously  reproduced. 

The  adtion  of  waters  upon  lead  had  been  long  recog¬ 
nised  by  chemists  of  all  countries,  and  before  the  appear¬ 
ance  of  M.  Belgrand’s  brochure  much  had  been  written 
upon  the  subjedt,  and  the  chemical  conclusions  enunciated 
(  by  him  anticipated  by  a  general  consensus  of  scientific 
opinion. 

The  purest  waters,  when  in  contadt  with  air,  seem  to 
produce  the  speediest  effedts,  but  no  change  is  observable 
when  lead  is  brought  into  relation  with  pure  water  from 
which  the  air  has  been  expelled  by  boiling : — a  powerful 
corrosive  adtion  goes  on  when  the1  metal  is  exposed  to  the 
combined  adtion  of  air  and  pure  Water.  “The  surface  of 
the  lead  then  becomes  oxidised,  tjhe  water  dissolves  the 
oxide,  and  this  solution  absorbs  carbonic  acid,  when  a 
film  of  hydrated  carbonate  of  lead  is  deposited  in  silky 
scales.  Another  portion  of  oxide  fs  formed,  which  is  dis¬ 
solved  by  the  water,  and  thus  a  rapid  corrosion  of  the 
metal  ensues.  This  adtion  is  materially  modified  when 
various  salts  exist  in  the  water,  and  even  when  their 
quantity  does  not  exceed  3  or  4  grains  in  the  gallon.  The 
corrosion  is  increased  by  the  presence  of  chlorides  and 
nitrates,  but  diminished  by  sulphates,  phosphates,  and 
carbonates,  the  oxide  of  lead  being  scarcely  soluble  in 
water  containing  these  salts  in  solution.” — Prof.  Miller. 

Water  is  said  to  have  less  effedt  upon  lead  when  the 
metal  is  bright  and  new  than  when  it  has  become 
tarnished  by  exposure  to  the  atmosphere,  but  in  either 
case  the  adtion  is  much  more  rapid  with  pure  waters  than 
with  those  containing  foreign  matters,  salts,  &c. 

Many  waters  containing  organic  matter  adt  upon  lead, 
and  it  is  probable  that  to  this  fadt  the  well-known  corro¬ 
sive  effedt  of  alluvial  deposits  is  due,  when  under  these 
circumstances  the  metal  becomes  covered  with  a  compadt 
film  of  sub-oxide,  which  protedts  it  from  further  injury. 

Great  divergence  will  be  found  in  the  writings  of  authors 
entitled  to  respedt  concerning  the  adtion  on  lead  of  waters 
containing  free  carbonic  acid ;  thus,  Miller,  Graham, 
Frankland,  Hofmann,  and  others,  from  whose  works  these 
introdudtory  remarks  are  chiefly  compiled,  contend  that 
carbonic  acid  protedts  the  lead  by  forming  with  the  lime 
salts  existing  in  most  waters  an  insoluble  crust  of  car¬ 
bonate  of  lead  in  the  pipe,  whereas  M.  Langlois*  attri¬ 
butes  a  great  adtion  on  lead  to  the  carbonic  acid,  but 
admits  that  carbonate  of  lead  counteradts  its  effedts. 

Prof.  Parkes,  however,  reminds  us  that  an  excess  of 
carbonic  acid  may  dissolve  this  coating,  since  we  know 
that  water  charged  with  this  gas  under  pressure,  as  in 
aerated  waters,  will  rapidly  absorb  lead,  a  fadt  which  at 
once  explains  the  occasional  mischief  produced  by  the  in¬ 
cautious  employment  of  leaden  and  composition  pipes  in 
the  manufadture  of  artificial  mineral  waters  and  effer¬ 
vescing  beverages. 

Other  substances  in  water,  such  as  the  organic  acids  of 
vegetables  and  fruit,  and  even  sour  milk,  may  have  the 
same  effedt. 

It  has  been  authoritatively  laid  down,  that  “  the  pres¬ 
ence  of  dissolved  oxygen,  and  the  absence  of  more  than 
three  volumes  of  carbonic  acid  in  100  volumes  of  water, 
are  amongst  the  conditions  necessary  for  the  attack  upon 
lead.”— Rivers  Commission,  1851. 

Some  waters  contain  lead  as  a  natural  constituent ; 
the  supply  to  the  town  of  Edinburgh,  for  instance,  is 
said  to  be  contaminated  to  the  extent  of  i-i4oth  of  a  grain 
to  a  gallon,  a  proportion  which  does  not  appear  hurtful. 
Calvert  found  that  from  i-ioth  to  3-ioths  of  a  grain  per 
gallon  existed  in  some  water  at  Manchester,  and  was  the 
cause  of  much  suffering.  Again  I  may  mention  the  well- 
known  cases  of  poisoning  amongst  members  of  the  ex- 
Royal  Family  of  France,  at  Claremont,  where  34  percent 


*  M.  Langlois,  “  Rec.  de  Mem,  de  Med.  Mill.,”  1865. 
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of  those  who  drank  the  water  were  affe<5ted  by  7-ioths  of 
a  grain  per  gallon.  In  my  own  practice  I  have  invariably 
condemned  water  in  which  lead  existed  to  the  extent  of 
i-ioth  of  a  grain  per  gallon,  and  believe  it  would  be  safer 
to  reject  a  sample  containing  even  half  this  quantity, 
having  regard  to  the  faCt  that  some  persons  are  much 
more  susceptible  to  its  injurious  effects  than  others. 

In  1877,  Mr.  G.  Bischof  called  attention  to  the  fadt  that 
lead  piping  frequently  contains  antimony,  which  adds 
sensibly  to  the  danger  of  its  use  ;  the  same  chemist  also 
adverts  to  the  reprehensible  pradtice  of  plumbers  using 
composition  tubing  in  connection  with  water  supplies  for 
domestic  purposes. 

In  substitution  for  lead  I  know  of  nothing  better  than 
wrought-iron  pipes  leading  from  slate  or  galvanised  iron 
cisterns,  where  a  constant  service  cannot  be  obtained. 

In  H.  M.  Navy  the  water  tanks  are  not  galvanised,  but 
the  interiors  are  occasionally  lime-washed,  it  having  been 
found  that  with  galvanised  pipes  the  water  becomes  im¬ 
pregnated  with  zinc,  which  may  be  seen  as  a  white  film 
floating  on  the  surface. 

It  is  true  that  water  in  passing  through  iron  pipes 
becomes  turbid  by  the  presence  of  yellowish  suspended 
matter,  which  is  in  fadt  a  hydrated  oxide  of  iron  or  rust, 
but  this  is  not  injurious  to  health  and  is  at  once  removed 
by  ordinary  filtration. 

Hard  waters  adt  less  upon  iron  than  soft  waters.  The 
Sixth  Report  of  the  Rivers  Pollution  Commission,  1874, 
pp.  221-222,  contains  some  very  valuable  information 
respecting  the  best  methods  of  protecting  cast-iron  pipes 
from  corrosion. 

I  object:  to  the  lining  of  one  metal  with  another,  such 
as  tin  upon  lead,  as  proposed  by  M.  Belgrand,  for  two 
reasons,  first,  because  when  different  metals  are  brought 
into  contact  a  galvanic  action  is  set  up  ;  second,  because 
block  tin  pipes  have  been  known  to  be  eaten  through  by 
water  in  consequence  of  the  presence  of  nitrates  (De 
Chaumont). — I  have  the  honour  to  be,  Gentlemen,  your 
obedient  Servant, 

W.  Sedgwick  Saunders. 

13,  Queen  Street,  Cheapside, 

October  30,  1881. 


The  Action  of  Water  Upon  Lead  Pipes.* 

Lead  has  been  employed  in  the  manufacture  of  conduit 
pipes  ever  since  the  distribution  of  water  in  towns 
was  first  established  by  the  Romans,  the  first  aquedudt, 
the  Appian,  according  to  Varro,f  being  constructed  in  the 
year  of  Rome  442. 

From  that  period  leaden  pipes  have  been  in  constant 
use,  all  the  water  services  in  the  interior  of  ancient  towns 
being  made  of  that  metal. 

Each  consumer  had  his  branch  connected  with  the  reser¬ 
voir  or  basin  of  distribution  common  to  all  the  inhabitants  of 
a  district,  and  leading  to  his  dwelling. 

The  public  fountains  were  supplied  in  the  same  manner. 
The  pipes  which  united  the  private  to  the  public  water 
works  were  invariably  made  of  lead.  (See  Fronting  who 
gives  dimensions  of  the  leaden  pipes  laid  down  in  Rome.) 

This  mode  of  circulation  necessitated  very  long  leaden 
water  pipes,  and  was  used  in  Paris  until  within  the  last  few 
years  ;  it  still  exists  in  Rome,  at  Claremont-Ferrand,  and  in 
several  other  towns. 

In  the  middle  ages,  and  until  the  end  of  the  18th  century, 
public  supply  pipes  were  made  of  lead,  and  many  of  this 
material  were  found  in  Paris  some  years  since,  dating  from 
the  time  of  Philip  Augustus. 

The  employment  of  cast  pipes  became  general  about 
1782,  at  the  time  of  the  establishment  of  Chaillot’s  works 


*  Paper  by  M.  Belgrand  in  the  Transactions  of  the  Academy  of 
Science,  vol.  lxxvii.,  November,  1873. 

+  Varro,  Marcus  Terentius,  a  learned  wiiter  at  Rome,  B.C.  116. 
— W.S.S. 

t  Frontinus,  Sextus  Julius,  a  Roman  statesman  and  author,  in  the 
latter  half  of  the  first  century,  wrote  a  [treatise  “  De  AqussduCtis,” 
still  extant.— W.S.S. 


and  of  the  Gros-Caillou,'by  the  Brothers  Perier.  From  those 
remote  times  up  to  that  period  no  danger  whatever  had 
been  discovered  in  the  use  of  lead.  Neither  Pliny,  Frontin, 
nor  any  of  the  old  historians,  ever  pointed  out  the  slightest 
injurious  effect  traceable  to  it.  It  was  the  same  in  the 
middle  ages  and  in  modern  times. 

Only  within  the  last  few  years  an  attempt  has  been  made 
to  alarm  the  public  by  endeavouring  to  show  that  the  use  of 
lead  pipes  is  dangerous  ;  the  water,  it  is  said,  is  impregnated 
with  a  small  quantity  of  lead,  which  creates  a  slow,  but 
pernicious,  aCtion  upon  the  health  of  the  consumer.  This 
year  thewar  against  lead  (“La  guerre  au  Plomb”),  the  name 
given  to  this  crusade,  has  made  great  development  and 
caused  considerable  uneasiness  in  the  minds  of  Parisians. 

It  became,  therefore,  my  duty  to  examine  what  founda¬ 
tion  existed  for  these  charges,  and  I  have  done  so  with 
the  help  of  M.  Felix  Le  Blanc,  a  distinguished  chemist 
and  gas-examiner.  M.  Boudet  was  entrusted  with  a 
similar  investigation  for  the  Board  of  Health. 

I  must  first  clearly  state  the  case  and  give  the  facts 
concerning  the  distribution  of  water,  both  public  and  pri¬ 
vate,  in  this  city.  The  following  statistics,  dated  31st 
March,  1872,  relate  to  th t  public  services,  viz  : — 

Cast  iron  pipes  .  1,333,184  metres. 

Tarred  sheet  iron  pipes  ..  .63,126  ,, 

Lead  pipes  (about) .  3,000  ,, 


Total  . 1,399,310  „ 

It  is  thus  apparent  that  the  main  pipes  are  out  of  the 
question,  and  that  ”La  guerre  au  plomb  ”  would  be  object¬ 
less  if  there  not  also  existed  a  network  of  short  connecting 
pipes  of  very  small  diameter,  and  which,  almost  without 
exception,  are  made  of  lead. 

These  small  pipes  conned  the  main  pipes  with  the  draw 
taps  ;  their  network  may  be  sub-divided  thus: — 

1.  Pipes  connecting  the  Public  Buildings  152 

2.  Do.  the  Circuit  ..  ..  14 

3.  Pipes  connecting  the  Municipal  Buildings : — 


*Water  Posts,  “  a  repoussoir  ”  ..  ..  224 

Draw  Wells  .  33 

Street  Fountains  . 456 

Hired  Fountains  .  26 

Bureaux  de  Stationnement . 155 

Various  Municipal  Establishments  ..  167 

Religious  Buildings .  49 

Schools  and  Colleges  . 247 

-  1357 

4.  Charitable  Institutions .  83 

5.  Private  Houses  of  Subscribers  to  the 

Town  Supply . 37,889 


Total  .  39,495 


M  ost  of  the  leaden  pipes,  therefore,  are  chiefly  employed 
to  connect  private  houses'  with  the  main  supply  pipes. 

In  the  foregoing  calculation,  those  municipal  supplies 
are  omitted  which  are  never  used  for  drinking  purposes,  for 
example,  monumental  fountains,  flushing  pipes  under  the 
footways,  corner  posts,  watering  jets,  fire  plugs,  steam 
pumps,  and  urinals,  8277  in  number,  nor  for  watering  the 
streets  or  the  garden,  which  are  not  less  numerous. 

The  leaden  branch-pipes  connecting  dwelling  houses 
with  the  main  supply  number  about  39,500,  and  their 
average  length  may  be  put  at  40  metres, t  and  their  total 
length  at  1,580,000  metres. 

In  spite  of  the  great  complexity  of  this  network,  every 
drop  of  water  drawn  for  domestic  use  runs  through  a  very 
small  length  of  lead  pipe,  say  5  metres  when  drawn  from 
the  standpipes  in  the  street,  or  at  most  100  metres  when 
taken  in  a  private  house. 

In  the  case  of  houses  that  are  occupied,  the  longest 

I*  Pressure  fountains  or  ordinary  pumps  with  handles, — W.S.S. 
t  A  metre  is  39‘363  inches  English.— W.S.S. 
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period  for  the  water  to  remain  in  the  leaden  pipes  can  be 
estimated  thus : — 

Houses  having  unlimited  f  9  hours  during  the  night. 

supply  . \  From  5  to  lomins.  during  day. 

Guaged  supply  . .  . .  from  3  to  6  hours  at  the  most. 

As  will  be  seen  further  on,  the  time  the  water  is  in  con¬ 
tact  with  the  interior  surface  of  the  pipe  is  too  short  for 
the  lead  to  be  attacked. 

I  have  already  stated  that  in  the  network  of  main  pipes 
there  are  about  3  kilometres*  of  lead  piping.  These  are 
from  time  to  time  removed,  and  on  examination  their  in¬ 
terior  surfaces  are  invariably  found  to  be  perfectly  smooth 
and  without  any  trace  of  corrosion. 

I  now  exhibit  two  pieces  to  the  Academy;  one  comes 
from  the  service  pipe  of  the  Faubourg  Saint  Antoine,  laid 
down  in  1670,  at  the  time  when  the  pump  of  the  Bridge  of 
Notre  Dame  was  ere&ed ;  it  is  therefore  more  than  200 
years  old,  and  in  the  interior  the  impression  of  grains  of 
sand  is  still  to  be  seen ;  the  other  was.taken  up  from  a 
side  street  of  Saint-Germain  Market;  it  is  somewhat  less 
old,  but  equally  unblemished. 

It  may  be  added  that  the  leaden  pipes  become  firmly 
and  rapidly  coated  with  a  thin  crustf  which  prevents  the 
water  coming  in  contact  with  the  lead.  I  place  before  the 
Academy  for  inspection  a  piece  of  pipe  upon  which  this  is 
distinctly  seen.  I  visited  at  the  factory  of  M.  Fortin  Herr¬ 
mann,  contractor  for  public  works,  the  depot  for  old  and 
disused  lead  pipes,  where  numerous  fragments  of  these 
branches  are  to  be  found,  and  did  not  find  one  piece  in  it 
which  was  not  in  this  condition  :  the  internal  surface  of 
the  lead  being  perfectly  smooth,  and  covered  by  a  thin 
very  adherent  coating  of  carbonate  of  lime. 

The  harmlessness  of  leaden  pipes  appear  to  me  proved 
by  these  faCts,  which  explain  why  they  are  in  use  in  all 
the  towns  of  France,  and  in  most  European  cities,  without 
ever  having  given  cause  for  complaint. 

I  have,  however,  by  direct  analysis,  sought  for  lead  in 
all  waters  with  which  Paris  is  supplied,  and  in  these 
analyses  M.  Le  Blanc  was  good  enough  to  lend  me  his 
valuable  aid.  The  experiments  were  first  made  upon  the 
public  waters  of  Paris  drawn  at  the  following  points  : — 

1.  Seine  water  at  the  Hotel  Dieu,  from  a  lead  branch 

200  metres  long. 

2.  Seine  water  at  No.  74,  Avenue  d'Orleans,  lead  branch 

of  100  metres  long. 

3.  D’Ourcy  water  at  the  Hospital  des  Recollets,  pipe 

130  metres  long. 

4.  Dhuis  water  at  No.  40,  Avenue  de  Clichy,  pipe  20 

metres  long,  consumption  of  water  per  diem  250 

litres. 

5.  Dhuis  water  at  No.  25,  Rue  de  Moscow,  lead  pipe 

40  metres  long. 

A  sample  bottle  of  5  litres  of  each  kind  was  sent  to  M. 
Le  Blanc,  who  reported  ; — 

“  Sample  received  16th  August,  1873.  Not  any  of  these 
clear  and  colourless  waters  give  an  appreciable  colouration 
with  sulphuretted  hydrogen  ;  not  a  trace  of  lead  is  found 
in  the  residue  obtained  by  evaporation  in  a  platinum  cap¬ 
sule.  The  same  remarks  apply  to  the  sample  received  on 
September  1st,  and  to  that  of  October  1st. 

It  must  be  concluded  from  this  first  series  of  experi¬ 
ments  that  the  public  waters  of  Paris,  drawn  at  the  ex¬ 
tremity  of  the  leaden  branches,  do  not  contain  a  trace  of 
the  metal  when  the  house  is  inhabited,  that  is  to  say, 
when  the  water  does  not  remain  in  the  pipes  more  than 
nine  or  ten  hours. 

M.  Le  Blanc  has  undertaken  other  experiments,  by 
leaving  the  lead  in  water  for  a  much  longer  period.  I 
quote  his  own  words  : — 

On  the  Action  of  Waters  Upon  Lead . 

Chemists  have  long  known  with  what  facility  lead  be¬ 
comes  oxidised  when  immersed  in  distilled  water  in  con- 

*  A  kilometre  is  1000  metres. — W.S,S. 
t  Carbonate  of  lime,~W.S.S. 


taCt  with  air.  Very  small  white  shiny  crystals  of  the 
hydrated  oxide  of  lead  are  very  rapidly  formed,  their 
quantity  augmenting  until  a  copious  sediment  at  the 
bottom  of  the  vessel  has  formed  ;  the  same  obtains  with 
pure  rain-water. 

On  the  contrary,  water  containing  a  given  quantity  of 
salts,  principally  from  selenitic  wells,  does  not  attack  the 
lead  under  the  same  conditions  at  all. 

Such  are  the  results  of  experiments  made  by  Professors 
of  Chemistry  during  the  last  forty  years  in  public  leCtures, 
and  M.  Dumas  never  omitted  to  place  them  before  his 
class  at  the  Sorbonne. 

Chemists  have  often  remarked  upon  the  harmlessness 
of  lead  with  regard  to  potable  waters,  circulating  in  pipes 
of  this  metal,  because  of  the  saline  matters  which  preserve 
the  metal  from  oxidation. 

No  doubt  it  would  be  difficult  to  give  an  explanation  of 
these  faCts,  but  they  seem  of  the  same  kind  as  those  which 
have  been  established  with  regard  to  iron,  which  can  be 
preserved  without  oxidation  in  distilled  water,  even  when 
aerated,  if  only  a  few  drops  of  an  alkali  be  added  to  it, 
whilst  it  is  oxidised  rapidly  in  pure  aerated  water.  But  it 
is  curious  to  observe  that  by  augmenting  to  a  certain  ex¬ 
tent  the  proportion  of  alkali,  oxidation  can  be  facilitated. 

It  is  well  known  how  much  the  peculiarities  pointed  out 
by  M.  Gaymard  in  the  case  of  the  water  pipes  at  Grenoble, 
have  occupied  chemists  during  the  last  forty  years. 

It  becomes  therefore  of  importance  to  ascertain  whether 
the  purest  potable  waters  contain  sufficient  saline  matter 
to  preserve  the  lead  from  oxidation. 

The  following  table  shows  that  very  pure  water,  such  as 
from  the  wells  of  Grenelle,  possessing  much  less  saline 
matter  than  water  from  the  Seine,  has  yet  the  power  of 
preserving  the  lead  from  oxidation.  The  water  in  ques¬ 
tion  shows  from  eight  to  ten  degrees  of  hardness. 

It  will  be  seen  that  the  waters  marking  even  less  than  one 
degree  of  hardness  still  preserve  this  same  quality.  Indeed, 
rain  water  itself  cannot  attack  lead,  if  it  has  not  been  col¬ 
lected  with  the  greatest  care,  and  after  prolonged  washing 
by  the  atmosphere  by  previous  rain.  However  little  rain 
water  may  indicate  by  reagents  the  presence  of  the  salts 
of  lime,  we  find  that  it  does  not  aCt  sensibly  upon  lead. 
When  rain  water  does  not  give  any  reaction  with  lime  re¬ 
agents,  it  rapidly  commences  to  attack  the  lead  in  the 
same  way  as  distilled  water  does. 

(To  be  continued.) 


PROCEEDINGS  OF  SOCIETIES. 

NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY 
General  Meeting,  October  27,  1881. 

Mr.  J.  W.  Swan,  President,  in  the  Chair. 


The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  Treasurer’s  statement  was  presented. 

The  Committee’s  report  was  then  read. 

Mr.  Swan — I  had  intended,  as  the  notice  of  the 
meeting  states,  to  make  a  communication  to-night  on  the 
subject  of  “Voltaic  Accumulation;”  but  since  I  spoke  to 
our* Secretary  on  the  snbjeCt,  my  time  has  been  so  much 
occupied  in  connection  with  the  Exhihition  in  Paris,  that 
I  had  either  to  bring  the  subject  before  you  in  a  very 
incomplete  state,  or  to  postpone  it  till  a  later  date.  I 
have  chosen  the  latter  course.  I  intend  at  the  December 
meeting  to  read  the  paper  which  I  had  purposed  reading 
to-night ;  and  as  the  Paris  EleCtrical  Exhibition  was  the 
cause  of  my  shortcoming,  I  will  make  amends  to  some 
extent  by  giving  you  to-night  a  short  account  of  it  drawn 
from  my  personal  recollections. 

The  Exhibition,  as  you  know,  is  an  International  Ex¬ 
hibition  of  objects  of  interest  in  connection  with  electricity, 
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both  in  its  scientific  and  pradical  aspedt.  It  is  held  in  the 
Palais  de  l’Industrie,  a  building  of  a  permanent  kind 
standing  in  the  Champs  Elysees,  stone  walled,  glass  roofed, 
and  in  general  arrangement  like  other  International 
Industrial  Exhibition  buildings.  It  is  very  large,  and  one 
of  the  feelings  that  the  sight  of  it  excites  is  wonder  that  a 
science  so  young  as  electricity  should  have  already  given 
birth  to  such  a  multitude  of  objeds  not  only  scientifically 
interesting,  but  useful  in  every-day  life,  as  are  required  to 
fill  this  immense  building,  and  with  which  it  adually  is 
filled. 

One-half  of  the  Exhibition  is  occupied  by  the  exhibits 
of  France,  and  the  other  half  by  the  exhibits  of  other 
nations.  Of  these,  Belgium.  Germany,  England,  and 
America  are  chief,  both  in  the  number  and  importance  of 
the  objedts  exhibited. 

As  you  approach  the  Exhibition  at  night,  you  can  see 
from  a  great  distance  the  sky  above  it  lit  up  by  the  silvery 
light  which  streams  upward  through  the  roof,  and 
illuminates  in  the  most  wonderful  way  mist  and  smoke, 
and  shows  with  extraordinary  distinctness  all  the  move¬ 
ments  of  the  air  currents  in  the  neighbourhood  of  the 
building,  giving  them  an  appearance  of  whirling  clouds  of 
smoke.  Besides  this  welling  up  of  light  through  the  roof, 
two  great  beams  of  50,000  candle  power  stream  from  it 
horizontally  as  from  a  great  lighthouse  ;  you  have,  there¬ 
fore,  no  difficulty  in  discovering,  even  in  the  darkest  night, 
the  whereabouts  of  the  Exhibition. 

Further  help  is  afforded  by  the  eledric  railway  which 
you  meet  on  your  way  to  the  Exhibition.  The  station  is 
brilliantly  lighted  by  eledtric  lamps,  and  you  enter  a  tram- 
car  very  like  an  ordinary  tramcar  in  appearance.  The 
force  which  propels  it  is  supplied  by  a  dynamo-eledric 
machine,  fixed  at  one  end  of  the  line.  The  eledtric  cur¬ 
rent  from  this  stationary  dynamo  is  conveyed  (by  sliding 
conductors  running  in  overhead  slit  brass  tubes,  and  con¬ 
nected  with  the  car)  to  a  second  dynamo  placed  under  the 
floor  of  the  car,  and  connected  with  its  driving  wheels  by 
a  chain  band.  The  toot  of  a  horn,  the  turn  of  a  handle, 
and  in  two  minutes,  without  either  smoke  or  noise,  you 
are  landed  in  the  eledtrical  fairyland.  You  are  attracted 
first  by  the  brilliancy  of  the  illumination  as  you  enter  the 
building.  The  blaze  of  light  in  contrast  with  the  darkness 
outside  is  overwhelming.  Hundreds  of  eledtric  lamps 
hung  from  the  roof,  planted  on  the  tops  of  tall  posts  and 
placed  on  every  coign  of  vantage,  contribute  to  the  daz¬ 
zling  effedt.  There  is  a  tremendous  din  of  machinery  at 
this  point,  because  it  is  near  where  the  numerous  steam 
engines  and  gas  engines  are  placed  which  drive  the  still 
more  numerous  dynamo-eledtric  and  magneto-eledtric 
machines.  There  are  as  many  as  sixteen  dynamo-eledtric 
machines  driven  by  one  gas  engine— a  pair  of  coupled 
cylinders  of  50-horse  power — working  most  beautifully. 
Gas  engines  of  every  size  abound,  most  of  them  driving 
dynamos,  but  the  heavy  work  is  done  by  the  steam 
engines,  of  which  there  is  a  great  variety,  and  many 
splendid  specimens  of  mechanical  work.  Conspicuous  by 
their  number  among  the  dynamos  are  of  course  the 
Gramme  machines.  I  suppose  there  are  hundreds  c 
Gramme-dynamos  working,  many  of  them  most  beautifully 
grouped  for  compadt  and  convenient  driving,  and  em¬ 
ployed  chiefly  to  work  lamps  and  somp  other  dynamos  for 
obtaining  motive  power.  All  the  makes  of  dynamo-eledtric 
machines  are  represented,  most  of  them  very  largely. 
Siemens’s  apparatus  is  here,  there,  and  everywhere. 
There  is  a  grand  array  of  Brush  machines,  and  among 
these  two  capable  of  supporting  forty  lamps  in  series, 
having  probably  an  eledtro-motive  force  of  nearly  2000 
volts — that  is,  a  tension  equal  to  that  which  would  be 
produced  by  xooo  Grove  cells.  There  are  a  great  number 
of  magneto-eledtric  machines  of  an  improved  type  con- 
strudted  by  De  Meritens,  much  used  for  lighthouses. 
There  are  several  unusual  forms  of  dynamo,  such  as  the 
Biirgen  machine,  the  Culcheth  machine,  and  a  Swedish 
machine  in  which  the  stationary  magnet  is  inside  as  well 
as  outside  the  armature ;  but  the  most  unique  machine, 


not  from  difference  of  principle,  because  they  are  all  alike 
in  principle,  but  from  its  unusual  appearance  and  its 
great  size,  is  the  Edison  machine.  This  machine  is  pro¬ 
bably  the  largest  dynamo-eledtric  machine  ever  yet  made. 
Its  armature  weighs  nearly  three  tons,  and  is  geared 
diredtly  to  the  axle  of  the  steam  engine  which  drives  it 
— an  Alien-Porter  engine  of  ioo-horse  power,  and  making 
about  350  revolutions  of  the  crank  per  minute.  Usually, 
as  you  know,  the  armature  of  the  dynamo  is  small  in 
diameter,  and  in  order  to  obtain  the  necessary  surface 
speed  for  the  development  of  sufficient  tension  in  the  cur¬ 
rent  produced,  a  great  speed  of  rotation  is  necessitated, 
and  to  obtain  this  belts  have  to  be  employed  at  a  sacrifice 
both  of  power  and  safety.  Clearly  the  right  thing  in  the 
development  of  the  dynamo  is  to  make  the  armature  of 
large  diameter — why  not  the  fly-wheel  itself,  and  of  a  like 
diameter  ? — and  then  a  comparatively  slow  rotation,  such 
as  can  be  obtained  diredtly  from  the  crank  axle  of  the 
engine  when  going  at  a  moderate  speed,  will  give  all  the 
necessary  surface  speed  for  the  armature  thus  expanded. 

Engines  driven  by  eledtricity  occupy  an  extremely  im¬ 
portant  position  in  the  Exhibition.  There  are  numerous 
small  machines,  such  as  sewing  machines,  driven  by 
Depretz  motors,  fed  by  the  currents  from  Gramme 
machines.  As  this  motor  gives  a  speed  of  several 
thousand  revolutions  per  minute  to  the  pulley  attached  to 
the  armature,  it  is  extremely  convenient  where  high  speed 
is  wanted. 

Among  moving  mechanism  of  a  light  kind  there  are 
eledtric  clocks  without  end,  both  to  work  independently 
and  to  govern  other  clocks.  The  jingle  of  clocks  and 
chimes  worked  eledrically  is  perpetually  on  one’s  ear. 

I  need  hardly  say  that  the  clocks  are  worked  by  voltaic 
cells,  for  the  most  part  by  the  Leclanehe  cell,  than  which 
nothing  that  I  saw  at  the  Exhibition  does  better  for  such 
purposes,  where  short  spasmodic  adtion  with  intervals  of 
rest  is  required,  and  where  durable  effedtiveness  is 
necessary. 

But  the  most  striking  novelty  among  machines  is  not 
the  numerous  sewing  machines  and  clocks  and  other 
machines  of  a  light  description  driven  by  eledtricity,  but 
the  heavy  machinery- — the  railway.cars,  the  eledtric  plough, 
the  planing  machines,  the  lathes,  the  looms,  the  rock  drills, 
the  pumps  throwing  out  a  perfedt  torrent  of  crimson  water, 
the  punching  machines,  the  hammers,  and  a  multitude  of 
other  large  machines.  The  way  in  which  these  ponderous 
machines  move  by  invisible  agency  as  though  by  magic, 
strikes  one  as  very  remarkable,  and  as  foreshadowing  a 
great  future  for  eledtro-motive  engines. 

In  the  matter  of  telegraphic  apparatus  it  is  quite  clear 
that  we  were  by  no  means  behind  our  neighbours.  The 
English  telegraphic  exhibits  were  decidedly  the  finest  in 
the  place.  In  France  they  use  Hughes’sprintingtelegraph, 
which  is  not  operated  so  quickly  as  the  Wheatstone  and 
Morse  instruments  in  use  on  the  English  lines.  When 
we  come  to  telephones,  however,  the  French,  judging  from 
the  examples  which  come  under  one’s  notice  at  the 
Exhibition,  are  very  much  ahead  of  us.  The  telephones 
which  one  has  been  in  the  habit  of  hearing  in  England, 
and  these  which  are  to  be  heard  at  the  Exhibition,  bear 
very  much  the  same  relation  to  one  another  that  moon¬ 
light  does  to  day-light.  Listening  to  the  telephones  in 
communication  with  the  Opera  House,  the  strength,  the 
clearness,  and  distindtness  with  which  every  sound  on  the 
stage  was  heard  is  quite  wonderful.  For  that  interesting 
experiment  the  transmitting  instruments  are  placed  on 
the  stage  of  the  Opera  House,  six  on  one  side  and  five  on 
the  other  side  of  the  prompter's  box,  and  a  pair  of  Ader 
telephones  is  connedted  with  each  transmitter. 

One  had  fancied  that  it  would  be  a  difficult  thing  to 
construd  a  telephone  which  should  not  depend  on  the 
principle  of  eledro-magnetic  indudion  which  is  at  the 
bottom  of  the  adion  of  the  Bell  telephone,  but  in  the 
Exhibition  there  are  two  kinds  of  telephone,  working  upon 
quite  a  different  principle:  these  are  Edison’s  loud  speak¬ 
ing  telephone,  and  Dolbear’s  telephone. 
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In  the  Dolbear’s  telephone  the  vibration  of  the  disc 
which  emits  the  articulate  sound  is  produced  not  by 
electro-magnetic  attractions,  but  by  purely  electrical 
attraction,  such  as  operates  in  the  case  of  the  pith  ball 
electrometer. 

As  in  almost  all  the  various  telephonic  arrangements,  a 
carbon  microphone  is  employed  as  the  transmitter  at  the 
sending  end  of  the  line.  In  circuit  with  the  microphone 
are  placed  some  voltaic  ceils,  and  in  the  same  circuit,  but 
at  the  receiving  end  of  the  line,  is  an  induction  coil,  con¬ 
sisting  of  a  primary  helix  of  thick  wire,  and  a  secondary 
helix  of  thin  wire,  superposed  on  the  primary  helix,  but 
not  in  circuit  with  it.  The  terminals  of  the  secondary  coil 
are  connected  by  flexible  wires  with  thin  discs  of  metal 
placed  a  small  fraction  of  an  inch  apart,  and  face  to  face. 
These  discs  are  mounted  in  wood  blocks,  suitably  shaped 
for  holding  up  to  the  ear. 

That  being  the  arrangement,  it  is  evident,  that  so  long 
as  the  microphone  is  undisturbed  by  sound  waves,  a  uni¬ 
form  current  will  circulate  in  the  primary  helix  of  the 
induction  coil,  which  includes  in  its  circuit  the  voltaic  cells 
and  microphone ;  there  will  be  no  electrical  disturbance 
induced  in  the  secondary  helix,  but  the  instant  the  carbon 
of  the  microphone  transmitter  is  disturbed  by  sound,  the 
fluctuations  of  current  in  the  primary  helix  which  ensue 
upon  the  disturbance  taking  place,  are  followed  by  corre¬ 
sponding  fluctuations  of  eleCtric  condition  in  the  secondary 
helix  :  no  current  passes  because  it  is  not  a  closed  circuit 
— the  air  space  between  the  discs  interrupting  it ;  but  a 
state  similar  to  that  which  subsists  between  the  two  coat¬ 
ings  of  a  charged  Leyden  jar  is  induced  in  the  opposing 
sound  discs,  which  represent  the  two  terminals  of  the 
secondary  coil  ;  these  vibrate  under  the  influence  of 
varying  attraction  for  each  other  corresponding  with  the 
variations  in  the  flow  of  current  in  the  primary  coil,  and 
exactly  as  the  iron  plate  of  the  Bell  telephone  vibrates 
under  the  influence  of  a  varying  magnetic  attraction. 

But  the  climax  of  ingenuity  is  reached  in  Edison’s  tele¬ 
phone,  which  is  on  a  totally  different  principle  from  either, 
in  so  far  as  the  speaking  part  of  the  instrument  is  con¬ 
cerned,  but  I  fear  there  is  not  time  to  go  so  much  into 
detail  as  I  am  doing,  I  will  therefore  not  describe  it. 

In  the  English  Post  Office  Pavilion  the  oldest  and  the 
newest  forms  of  telegraph  instruments  are  to  be  seen,  and 
much  besides  that  is  noteworthy.  It  is  rich  in  objects  of 
historical  interest  in  telegraphy.  The  very  youngest  ideas 
in  the  erection,  the  submergence,  and  insulation  of  tele¬ 
graph  wires  are  there  exemplified  by  models  or  specimens 
of  the  ancient  styles.  Worthy  of  notice  are  the  tangled 
masses  of  submarine  cable,  dragged  up  from  the  bottom 
of  the  sea  after  long  submergence  ;  among  these,  some  of 
the  first  Atlantic  cable,  twisted  and  contorted  in  the  most 
fantastic  and  almost  unrecognisable  shapes.  But  it  is 
impossible  to  dwell  on  details  ;  had  time  permitted  I 
should  have  taken  you  to  the  Belgian  Department,  and 
shown  you  a  wonderful  piece  of  electrical  mechanism  for 
the  automatic  registration  of  meteorological  change,  an 
apparatus  which  registers  in  a  tabular  form,  and  even 
automatically  engraves  every  ten  minutes,  the  height  of 
the  barometer,  the  temperature  of  the  wet  bulb  and  the 
dry — the  force  of  the  wind  and  its  direction,  and  the  rain¬ 
fall  ;  the  aCtion  of  the  registering  mechanism  of  all  these 
different  instruments  is  controlled  by  a  single  eleCtric  wire. 
It  is  a  marvel  of  ingenuity  and  mechanical  skill. 

I  should  much  have  liked  to  have  taken  you  to  the  Nor¬ 
wegian  corner  of  the  Exhibition,  where  is  shown  a  collec¬ 
tion  of  most  ingenious  apparatus,  which,  by  means  of 
vibrating  balls  and  pulsating  diaphragms  submerged  in 
water,  illustrates,  in  a  wonderful  way,  electrical  and  mag¬ 
netic  attractions  and  repulsions,  the  difference  between 
attractions  and  repulsions  being  determined  by  the  syn¬ 
chronism  or  non-synchronism  of  the  pulsations  of  the 
diaphragm  or  the  vibration  of  the  ball. 

It  would  have  been  interesting  to  have  looked  at  the 
Paccinotti  ring,  the  primitive  pile,  and  other  apparatus 
used  by  Volta — the  bundle  of  bars  of  bismuth  and  anti¬ 


mony  built  up  by  the  hands  of  Melloni — at  the  table 
covered  by  movable  wire  spirals  and  rectangles  which 
belonged  to  Ampere,  and  by  means  of  which  he  demon¬ 
strated  the  attractions  and  repulsions  of  eleCtric  currents 
— at  the  wooden  trough  which  Davy  employed  in  effecting 
the  decomposition  of  potash — at  the  coils  and  magnets 
which  aided  Faraday  in  producing  an  eleCtric  spark  from 
magnetism,  at  the  first  bridges  constructed  by  Wheat¬ 
stone,  at  the  original  cells  of  Daniell,  at  the  measuring 
instruments  of  Ohm,  and  at  a  great  mass  of  other 
apparatus  identified  with  the  researches  of  Biot,  of  Arago, 
of  Oersted,  of  Becquerel,  and  the  whole  host  of  worthies 
whose  names  are  for  ever  enrolled  in  the  annals  of  elec¬ 
trical  discovery. 

But  much  of  interest  ad  there  is  to  be  seen  besides  what 
I  have  mentioned,  it  is  too  late  to  extend  our  observa¬ 
tions,  and  therefore,  with  whatever  regret,  we  must  per¬ 
force  say  good-bye  to  this,  the  latest  and  greatest  of 
Industrial  Exhibitions. 
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A  Manual  of  Sugar  Analysis ,  including  the  Applications 

in  general  of  Analytical  Methods  to  the  Sugar  Industry. 

With  an  Introduction  on  the  Chemistry  of  Cane-Sugar , 

Dextrose,  Levulose,  and  Milk-Sugar.  By  J.  H.  Tucker, 

Ph.D.  New  York:  D.  Van  Nostrand. 

It  is  a  remarkable  faCt  that  extensive  as  are  the  interests 
connected  with  sugar,  and  frequent,  or  rather  constant,  as 
are  the  applications  of  chemical  science  which  they  re¬ 
quire,  there  existed  hitherto  no  work  in  the  English 
language  dealing  systematically  with  this  branch  of 
chemical  analysis.  Our  apathy  on  the  subject  is  the  more 
remarkable  when  it  is  considered  that  we  are  far  greater 
sugar-consumers  than  any  other  European  country,  and 
that  the  British  Empire  alone  is  probably  able  to  supply 
more  sugar  than  any  other  state  in  the  world.  France, 
Germany,  and  Austria,  on  the  other  hand,  have  been  as 
active  as  we  have  been  remiss  ;  and  thanks  to  their  energy 
and  perseverance,  beet-root  sugar,  one  of  the  weapons 
devised  against  us  by  the  first  Napoleon,  has  become  a 
formidable  rival  to  the  true  cane-sugar.  We  say  “  true  ” 
because,  although  analysis  has  hitherto  not  succeeded  in 
showing  any  distinction  between  the  saccharose  of  the 
cane  and  that  of  the  beet,  many  persons  can  distinguish 
the  two  by  the  taste.  Bees,  we  understand,  where  they 
have  the  choice,  will  crowd  to  cane-sugar  and  leave  beet- 
sugar  untouched,  and  a  suspicion  is  gradually  gaining 
ground  that  the  physiological  aCtion  of  these  two  sugars 
is  not  identical. 

The  author  sets  out  with  a  summary  of  the  chemistry  of 
the  sugars  as  a  class,  and  then  gives  a  more  especial 
description  of  saccharose,  to  which  he  devotes  an  entire 
chapter,  of  dextrose,  levulose,  and  invert  sugar,  and 
of  laCtose.  We  venture  here  to  propound  a  question : 
Starch,  it  is  said,  in  any  of  its  forms,  when  taken  as  food, 
cannot  be  digested  until  converted  into  sugar.  Why, 
then,  are  the  physiological  actions  of  starch  and  of  sugar 
so  different  ? 

Dr.  Tucker  proceeds  in  the  next  chapter  to  the  deter¬ 
mination  of  the  specific  gravity  of  solutions  of  sugars.  It 
is  somewhut  remarkable  that  he  omits  all  mention  of 
Twaddle’s  hydrometer  whilst  speaking  at  length  of  the 
very  inferior  instrument  of  Baume,  which  has  been  so 
justly  denounced  by  Professor  Bolley.  In  the  chapter 
on  the  determination  of  cane-sugar  by  optical  methods, 
he  describes  the  saccharimeters  of  Mitscherlich,  Soleil- 
Duboscq,  and  Soleil-Ventzke,  Wild’s  polaristrobometer, 
the  “shadow  saccharimeters”  of  Dubosq  and  Schmidt 
and  Haensch,  and  the  method  of  Clerget,  with  the  accom¬ 
panying  table.  He  states  in  a  note  that  this  process 
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(Clerget’s)  is  entirely  inapplicable  when  any  optically 
adtive  body  is  present  besides  cane  sugar  or  invert  sugar, 
and  also  if  the  invert  sugar  itself  exists  in  an  inactive  con¬ 
dition  as  regards  polarised  light.  To  this  criticism  we 
cannot  subscribe. 

The  chemical  methods  for  the  determination  of  cane- 
sugar  next  follow.  The  process  of  Peligot  is  not  regarded 
asAery  accurate  ;  extradtion  by  alcohol  gives  good  results 
where  the  quantities  to  be  dealt  with  are  but  small.  The 
fermentation  process  is  justly  pronounced  “  open  to  many 
objedtions.”  The  processes  for  the  analysis  of  raw  sugars 
and  syrups  are  the  best  known,  and  they  are  ably  and 
clearly  described.  Still,  we  fear  that  they  will  under  very 
possible  circumstances  prove  unsatisfactory  in  practice. 
Further  research  is  needed  before  the  analyst  can  find 
himself  in  possession  of  methods  suitable  for  every  pos¬ 
sible  mixture  of  a  class  of  bodies  so  nearly  related  in  com¬ 
position  and  not  marked  by  any  very  striking  reactions. 
An  important  section  is  devoted  to  the  detection  of  two 
modern  and  increasing  frauds — the  addition  of  dextrin 
and  of  starch,  or  corn-sugar,  to  raw  or  refined  sugars. 
Dextrin  is  added  to  raw  sugars  to  give  them  a  higher 
polarisation  :  0-40  per  cent  of  dextrin  raises  the  optical 
standard  1  per  cent.  For  its  qualitative  detection  the 
author  adds  to  a  concentrated  solution  of  the  sample 
alcohol  at  95  per  cent.  A  white,  thread-like  coagulum 
shows  the  presence  of  the  adulteration.  Unfortunately, 
calcium  sulphate  gives  a  similar  result.  Iodised  potas¬ 
sium  iodide  gives  a  vinous  red,  or  violet  colour,  with  some 
samples  of  dextrin,  but  not  with  all. 

Starch  or  corn-sugar  is  now,  at  least  in  America, 
added  in  large  proportions  to  sugar,  syrups,  preserved 
fruits,  &c  ,  and  goes  under  the  euphemistic  name  of  “  new 
process  sugar.”  Its  price  is  unfortunately  very  low — about 
3d.  per  lb. — so  as  to  leave  a  large  margin  for  the  un¬ 
scrupulous.  We  may  here  remark  that,  according  to  the 
experiments  of  Professor  Nessler,  this  substance  is  de¬ 
cidedly  unwholesome.  The  author  admits  that  there  is 
no  accurate  method  for  the  quantitative  determination  of 
this  adulterant.  Its  presence  may  be  qualitatively  detected 
by  attending  to  the  three  following  points  : — Sugars  mixed 
with  corn-glucose  on  solution  in  water  leave  white 
particles  of  the  glucose  undissolved.  If  a  sugar  adulterated 
in  this  manner  is  examined  with  the  polariscope,  the  read¬ 
ing  does  not  remain  constant,  but  gradually  becomes  less. 
A  refined  sugar  mixed  with  starch-sugar  will  show  too 
high  a  percentage  by  the  saccharimeter,  so  that  the  results 
appear  more  than  100  per  cent.  Two  chapters  are  devoted 
to  animal  charcoal.  Amongst  the  synonyms  of  this  sub¬ 
stance  the  author  omits  the  name  “  spodium,”  which  it 
commonly  bears  in  Germany.  The  following  passage 
deserves  especial  notice : — “  There  has  been  a  method 
proposed  in  France  for  the  estimation  of  cane-sugar  in  raw 
sugars,  known  as  the  four -fifths  method,  and  is,  I  believe, 
used  to  some  extent  in  commercial  analysis.  It  consists 
in  taking  four-fifths  of  the  ash  as  the  number  expressing 
organic  matter  not  sugar.  The  sum  of  this — the  ash, 
water,  and  glucose — subtracted  from  100  represents  the 
cane-sugar.  The  method  is  not  worth  mentioning,  except 
as  a  curious  example  of  the  aberrations  to  which  the 
human  mind  is  subjedt.”  This  process  outdoes  even  the 
so-called  “commercial  method”  of  determining  phos¬ 
phoric  acid  in  coprolites,  superphosphates,  &c.,  viz.,  by 
adding  ammonia  and  accounting  for  the  entire  precipitate 
as  tricalcic  phosphate  ! 

Dr.  Tucker’s  work  is  well  illustrated,  and  in  case  of 
some  of  the  less  common  instruments  described  and 
figured,  the  address  of  the  maker  is  given  in  a  footnote. 
The  getting-up  of  the  book  is  excellent,  with,  perhaps,  the 
exception  of  the  index  and  of  certain  tables,  which  are  in 
an  uncomfortably  small  type.  The  work  decidedly  supplies 
a  want  which  must  long  have  been  felt,  and  it  places  in 
the  hands  of  the  profession  information  which  must  other¬ 
wise  be  sought  up,  at  great  outlay  of  time,  in  the  foreign 
journals. 


CORRESPONDENCE. 


WASH-BOTTLE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Since  the  appearance  of  Mr.  M.  H.  Foye’s  letter  in 
the  Chemical  News,  vol.  xliv.,  p.  304,  I  have  examined 
at  Messrs.  Townson  and  Mercer’s  a  specimen  of  his  wash- 
bottle,  of  which  I  previously  knew  nothing.  I  find  that 
it  is  very  similar  to  mine  ;  but  inasmuch  as  the  valve  in 
mine  is  worked  by  the  thumb,  thus  leaving  the  first  finger 
free  to  move  the  jet  in  any  required  direction,  I  think  it 
is  rather  more  convenient  than  Mr.  Foye’s,  in  which  the 
valve  is  worked  by  the  first  finger.  My  wash-bottle  can 
be  obtained  from  Messrs.  Becker,  34,  Maiden  Lane, 
Covent  Garden.— I  am,  &c. , 

A.  E.  Johnson,  Assoc.  R.  Coll.  Sci.  I. 

St.  George’s  Hospital,  Dec.  29,  1881. 


STRAW  DYEING. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  experimented  on  straw  very  considerably, 
but  I  find  that  it  has  very  little  affinity  for  indigo  and 
aniline-blue,  although  methyl-violet  has  a  strong  affinity. 
I  have  used  most  of  the  mordants,  but  still  indigo  extradt 
does  not  seem  to  dye  only  a  green,  and  then  more  dye  is 
required  than  would  make  the  dyeing  with  indigo  remu¬ 
nerative.  Could  you  suggest  any  method  or  do  you  know 
of  any  book  that  treats  on  straw  dyeing.  Beautiful 
colours  are  obtainable  on  straw,  but  the  dyers  (there  are 
only  two)  keep  it  a  secret. — I  am,  &c., 

Geo.  Fvson. 


GLYCERIN. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  Chemical  News,  vol.  xliv.,  p.  316,  glycerin 
is  mentioned  as  an  agent  for  the  preservation  of  meat,  &c. 
If  worthy  of  your  notice,  I  can  say  that  some  forty  years 
back,  the  late  R.  Warington,  of  Apothecaries’  Hall,  and 
myself,  made  experiments  upon  the  subjedt,  and  he  pro¬ 
posed  patenting  the  process.  I  do  not  kn»w  or  remember 
that  he  went  so  far. 

I  note  your  remark  as  to  the  present  rising  in  prices 
of  glycerin. 

I  also  call  to  mind  a  ledturer  at  the  Society  of  Arts, 
some  twenty  years  since,  said  glycerin  would  shortly 
become  part  of  the  food  for  fattening  pigs. — I  am,  &c., 

J.  B.  Anderson. 

Soap  Works,  Southwark,  Jan.  2, 1882. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  oi  temperature  are  Centigrade,  unless  otherwise 
expressed. 

Journal  fur  Praktisehe  Chemie. 

Nos.  6  and  7,  1881. 

Communications  from  the  Chemico-Agricultural 
Laboratory  of  the  University  of  Konigsberg. — H. 
Ritthausen. — These  consistof  memoirs  on  the  albumenous 
bodies  of  the  hazel  nut,  walnut,  candle  nut,  and  of  radish 
seed,  and  on  the  distribution  of  myronic  acid  in  the  seeds 
of  Brassica  napus  and  rapa. 

Komenic  Acid. — Dr.  T.  Reibstein. — The  author  has 
studied  komenic  ethyl-ether,  acetyl-komenic  ethyl-ether 


Chemical  News,) 

Jan.  6,  1882.  / 

the  adtion  of  nitric  and  nitrous  acid  upon  komenic  acid ; 
nitro-komenic  ethyl-ether  with  its  salts,  amido-komenic 
acid,  komenamide  and  its  salts,  komenaminic  acid, 
and  its  ether;  the  adtion  of  ammonia  upon  bromo- 
komenic  acid ;  oxykomenic  acid  and  its  ethyl-ether,  the 
salts  of  oxykomenic  acid,  oxykomenaminic  acid,  and  the 
adtion  of  hydriodic  acid  upon  komenic  acid. 

Methods  and  Researches  of  Physical  Chemistry. — 
Otto  Pettersen. — This  chapter  contains  a  thermic  and 
volumetric  investigation  of  formic  and  acetic  hydrates. 
The  author  concludes  that  their  volumes  in  the  state  of 
vapour  are  of  equal  magnitude  at  the  same  temperature 
and  pressure.  On  solidification  they  evolve  the  same 
quantity  of  heat.  On  solidification  they  undergo  a  rela¬ 
tively  equal  contraction.  Their  expansion  when  heated 
is  proportional,  at  least  near  the  melting-point. 

Certain  New  Brain  Constituents. — Eugen  Parcus.— 
The  author  finds  that  cerebrine  cannot  be  deprived  of 
nitrogen  by  repeated  crystallisation  from  alcohol.  It 
possesses  properties  very  distinct  from  those  of  Muller’s 
cerebrine.  The  body  formerly  known  as  cerebrine 
is  a  mixture  of  three  closely  related,  indifferent, 
nitrogenous  bodies,  cerebrine,  homo-cerebrine,  and  ence- 
phaline. 

Anthology  of  Modern  Chemical  Utterances. — H. 
Kolbe. — Able  but  severe  criticisms. 


Bulletin  de  la  Societe  d' Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  viii.,  No.  94. 

This  issue  contains  no  chemical  matter. 


Lcs  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  7,  1881. 

Certain  Telephonic  Experiments. — A.  Treve. — This 
paper  consists  almost  entirely  of  illustrations. 

The  Pantelephone. — H.  Valette. — This  paper  cannot 
be  intelligibly  reproduced  without  the  accompanying 
illustrations. 

No.  9,  1881. 

Eledtric  Currents  produced  by  Atmospheric  Elec¬ 
tricity  and  Telluric  Currents. — J.  Landerer.— An  account 
of  the  author’s  experiments  made  at  Tortosa  in  1878,  and 
already  noticed. 

M.  Gaiffe’s  Sulphate  of  Copper  Battery. — This  is  an 
improvement  on  the  Daniell  element  and  is  intended  to 
put  a  stop  to  the  reaction  of  the  zinc  on  the  sulphate  of 
copper  when  the  circuit  is  open.  The  apparatus  consists 
of  a  glass  cell,  at  the  upper  part  of  which  is  the  zinc,  con¬ 
structed  as  in  a  Callaud  element.  The  central  vessel 
has  a  porous  upper  portion  fixed  upon  a  non-porous  lower 
portion,  which  may  consist  of  an  ordinary  drinking-glass. 
The  copper  cylinder  placed  in  the  central  cell  has  a  pro¬ 
longation  which  is  bent  down  so  as  to  reach  down  to  the 
bottom  of  the  outer  cell,  where  it  terminates  in  a  ring. 
This  element  is  charged  by  means  of  a  concentrated  solu¬ 
tion  of  zinc  sulphate  or  magnesium  sulphate,  whilst  some 
crystals  of  copper  sulphate  are  placed  in  the  bottom  of 
the  central  cell.  On  dissolving,  the  copper  sulphate  first 
saturates  the  liquid  in  the  non-porous  part  of  the  central 
cell,  and  when  the  copper  solution  reaches  above  the  top 
of  the  non-porous  part  it  traverses  the  porous  cell,  and 
falls,  in  virtue  of  its  superior  density,  to  the  bottom  of  the 
outer  cell,  beyond  the  reach  of  the  zinc.  This  passage 
of  the  copper  sulphate  is  effected  slowly,  and  the  circuit 
may  be  left  open  for  weeks  without  any  deposit  of  copper 
being  perceived  on  the  zinc.  When  the  circuit  is  closed 
this  element  first  reduces  the  sulphate  of  copper  which 
has  fallen  to  the  bottom  of  the  outer  cell,  the  liquid  in 
which  soon  resumes  its  original  purity,  and  the  aftion 
then  continues  as  in  an  ordinary  Daniell  element. 

Researches  in  Eledtricity. —  Captain  Treve. —  Not 
susceptible  of  useful  abridgment, 


The  Ele&ric  Motor  of  M.  Marcel  Deprez. — This 
paper  requires  the  accompanying;  illustration. 

No.  11,  i8.'8x. 

Note  on  Viscose. — E.  Maucaene. — With  reference  to 
a  paper  read  by  M.  Bechamp  a I:  a  recent  meeting  of  the 
Academy  of  Sciences,  the  author  points  out  that  as  far 
back  as  1874  he  gave  the  name  viscose  to  the  fattymatter 
of  wines  and  gave  a  process  for  its  isolation. 

The  Present  Chemical  Doctrines. — M.  Gerber.— A 
continuation  of  a  survey  of  modern  chemical  theories. 

Column  Lightning.— H.  Menin.— An  account  of  an 
eledtric  storm  where  ordinary  lightning  fell  from  an  upper 
stratum  of  clouds  to  a  lowe;r,  whilst  between  the  latter 
and  the  earth  there  appeared  cylinders  of  a  reddish  violet 
light  formed  of  two  truncated  cones  united  by  their 
narrower  extremity,  apparently  200  metres  in  height  by 
about  4  or  5  in  diameter.  , ‘Several  of  them  were  in  sight 
at  once,  and  the  duration  of  each  was  from  four  to  seven 
seconds. 

Electric  Machines.— H.  Valette. —  An  illustrated 
paper. 

No.  12,  1881. 

Action  of  Cold  on  the  Voltaic  Arc.— Dr.  Tommasi. 
—This  paper  has  been  abstradted  from  the  Comp  tee  Rendus. 

The  Electrolysis  of  Water  (Continued  from  No.  10). 
—  Dr.  Tommasi.  —  The  author  maintains  that  he  has, 
prior  to  M.  Berthelot,  announced  that  water  may  be  de¬ 
composed  by  a  single  thermo-chemical  element,  contrary 
to  theory,  if  the  positive  eledtrode  is  formed  of  a  substance 
which,  under  the  influence  of  the  current,  may  seize  hold 
of  the  oxygen  of  the  water. 

No.  13,  1S81. 

Waste  Liquor  from  Distillers  as  a  Manure. — MM 
Gaillet  and  Huet. — The  liquor  is  mixed  first  with  ferric 
chloride  and  then  with  milk  of  lime.  The  ferric  chloride 
carries  down  with  it  almost  all  the  organic  matter,  leaving, 
an  effluent  clear,  colourless,  harmless,  and  imputrescible.’ 
[It  is  singular  to  find  the  treatment  of  organic  liquids 
with  any  cheap  metallic  salt,  followed,  if  needful,  by  lime- 
water,  put  forward  as  a  new  invention  ! — Ed.  C.N.] 


MISCELLANEOUS. 

A  Caution. — Analytical  chemists  are  cautioned  against 
a  man,  age  40,  height  5  feet  9  inches,  reddish  whiskers 
and  moustache,  and  florid  complexion,  who  falsely  repre¬ 
sents  himself  as  the  brother  of  Dr.  Cameron,  of  Dublin, 
and  endeavours  to  obtain  money  under  the  plea  that  he  is 
destitute.  He  is  an  impostor,  and  on  making  such  false 
pretence  should  be  given  into  custody. — Metropolitan 
Police  Office ,  January  3,  1882. 


MEETINGS  FOR  THE  WEEK. 

Monday,  9th. — London  Institution,  5. 

-  Medical,  8.30. 

-  Society  of  Chemical  Industry,  7.30.  “  On  Some 

Recent  Improvements  in  Industrial  Chemical  Pro¬ 
cesses,”  by  W.  Weldon. 

Tuesday,  10th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

Wednesday,  nth.— Society  of  Arts,  8.  “  The  Industrial  Resources 
of  Ireland,”  by  G.  Phillips  Bevan,  F.G.S. 

-  Obstetrical,  8. 

-  Geological,  8. 

-  Microscopical,  8. 

Thursday,  12th.— Royal,  4.30. 

-  London  Institution,  7. 

Friday,  13th.— Quekett  Microscopical  Club,  8. 

—  Astronomical,  8. 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  Less  Iron  than. 

BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade, 
having  shipped  their  first  cargoes  of  about  200  tons  in  April,  1875,  are  now  supplying 
it  largely  to  Alum  Manufacturers  in  this  country  and  in  America,  Germany,  and 
Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 


ANALYSIS  OF  DELIVERIES. 

Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

Second  Quality, 

Alumina  . 

...  65*00  p.  ct. 

52-37  P- 

ct. 

43’4I  P- 

,  ct. 

Peroxide  of  Iron 

...  0*50  „ 

1*29 

i) 

i*8i 

>> 

Silica,  See.  .< . . 

...  4*5o  „ 

19*24 

34‘35 

>1 

Water  of  combination 

...  30*00  „ 

27*13 

20*52 

)> 

100*00 

100*03 

100*09 

Being  Shipowners,  THE  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee 
regular  delivery  as  may  be  required,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private 
Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or  Belfast;  or  delivered  at  Buyers’ 
Works,  in  bulk  or  in  bags,  ground  or  unground. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 

29,  St.  Vincent  Place,  Glasgow. 
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ON  CERTAIN  INDIGENOUS  DRUGS  OF  INDIA.* 

By  Surgeon  C.  J.  H.  WARDEN, 

Chemical  Examiner  to  Government,  and  Professor  of  Chemistry, 
Calcutta  Medical  College. 


Gloriosa  superba. — The  isolation  of  Superbine,  the  active 
principle  of  Gloriosa  superba,  was  recorded  in  the  last 
report.  When  purified  it  is  a  yellow  non-crystalline  neu¬ 
tral  principle,  to  which  the  formula  C52H6oN2Oi7  has  been 
assigned.  It  is  readily  soluble  in  water,  alcohol,  chloro¬ 
form,  and  dilute  acids  :  with  tannic  acid  it  gives  a  white 
precipitate,  but  is  unaffected  by  other  reagents.  It  is  ex¬ 
tremely  poisonous,  0-0107  of  a  grm.  being  a  fatal  dose  for 
a  large  cat.  The  following  is  a  list  of  the  chief  substances 
which  are  found  associated  with  Superbine  : — 

Alpha-resin  ..  ..  c50h59noi4 

Beta-resin  . .  C^H^qO;} 

Gamma-resin . 

Fluorescent  principle  .. 

Salicylic  acid . 

Methyl  salicylate  .. 

Alpha  and  gamma  are  acid  resins  ;  beta-resin  is  neu¬ 
tral;  all  are  physiologically  inert.  A  detailed  account  of 
the  research  has  been  published  in  the  Indian  Medical 
Gazette. 

Thevetia  Neriifolia. — No  reference  to  the  fact  of  a 
poisonous  principle  having  been  isolated  from  the  seeds  of 
Thevetia  neriifolia,  the  excile  or  yellow  oliander,  is  made 
by  any  of  the  recent  authorities  on  Indian  indigenous 
drugs.  In  the  Indian  Pharmacopoeia  it  is  stated  that  a 
tincture  made  from  the  bark  in  small  doses  proved  highly 
satisfadlory  in  the  treatment  of  intermittent  fever,  but  that 
in  larger  doses  it  adts  as  an  acrid  pugative  and  emetic,  and 
carried  to  a  greaterextent  is  evidently  powerfully  poisonous. 
The  kernels  are  described  as  extremely  bitter,  and  when 
chewed  produce  a  slight  feeling  of  numbness  and  heat  in 
the  tongue  :  by  expression  a  pale  amber-coloured,  slightly 
viscid,  acrid  oil  is  procurable,  sometimes  used  as  a 
cathartic  by  natives,  but  producing  violent  vomiting  and 
hypercatharsis.  Reference  is  made  to  a  non-fatal  case  of 
poisoning  by  one  of  the  kernels,  and,  from  the  symptoms 
detailed,  the  poisonous  principle  is  classed  wich  acro- 
narcotic  poisons.  In  addition  to  the  above  information, 
Dr.  Norman  Chevers,  in  his  “  Manual  of  Medical  Juris¬ 
prudence  for  India,”  mentions  a  case  communicated  by 
Baboo  Kanny  Lai  Dey,  in  which  a  child  playing  under  a 
Thevetia  neriifolia  tree  picked  up  and  ate  one  of  the 
seeds,  which  much  resembles  the  almond.  In  a  short 
time  vomiting  commenced,  but  there  was  no  purging. 
Within  half  an  hour  the  child  was  insensible  ;  the'  body 
covered  with  cold  clammy  sweat ;  the  countenance  pale, 
and  the  eyes  deeply  sunken  ;  and  within  two  hours  the 
patient  died  convulsed. 

A  chemical  examination  of  the  seeds  was  therefore 
undertaken,  and  resulted  in  the  isolation  of  a  white  crys¬ 
talline  glucoside,  slightly  bitter,  with  a  faint  metallic 
taste,  rapidly  followed  by  a  pricking  and  numbing  effect 
on  the  tongue.  A  centigrm.  injected  into  the  stomach  of 
a  cat  produced  no  apparent  effects  :  a  decigrm.  dose,  how¬ 
ever,  was  fatal  in  twenty-five  minutes,  death  being  pre¬ 
ceded  by  most  violent  convulsions.  The  oil  obtained  by 
acting  as  the  kernels  with  benzene  produced  no  effedt  on 
a  cat  in  a  drachm  dose. 

This  research  has,  however,  been  very  disappointing, 

*  From  the  Annual  Report  on  the  Chemical  Examiner’s  Depart¬ 
ment  for  the  financial  year  ending  31st  March,  1881. 


because  I  have  recently  ascertained  that  a  glucoside 
was  isolated  in  1868  by  Cl.  Bias  from  the  kernels 
of  Thevetia  niriifolia,  and  called  thevetin,  and  the  formula 
Cio8H84048  assigned  to  it.  The  results  of  the  investiga¬ 
tion  were  published  in  the  Bull,  de  V Academie  Royale  de 
Medicine  de  Belgique  (Gmelin’s  “  Handbook,”  vol.  xii.). 
Thevetin  dried  over  sulphuric  acid  is  stated  to  contain 
six  atoms  of  water,  two  of  which  are  lost  at  110°  C.  The 
percentage  composition,  calculated  from  the  formula 
Cio8H84048,  requires,  carbon  60-3351,  hydrogen  3-9106, 
and  oxygen  357543  per  cent,  and  with  six  and  four  mole¬ 


cules  of  water  respectively — 

•  6H40.  4HaO. 

Carbon..  ..  57-4468  58’3783 

Hydrogen  ..  4-2553  4-I44I 

Oxygen..  ..  38'2979  37'4776 


100-0000  IOO'OOOO 


The  percentage  composition  obtained  by  me  appears  to 
differ  somewhat  from  the  above  figures.  The  mean  of 
eight  ultimate  analyses  of  thevetin  dried  at  145°  C.  gave 
the  following  results  : — 


Carbon  .  ..  ..  57-4083 

Hydrogen  .  7'4775 

Oxygen  . 35-II42 


IOO'OOOO 

By  acting  on  thevetin  with  dilute  sulphuric  acid,  Bias 
obtained  thevesin,  C96H70034,  and  glucose.  I  have  re¬ 
peated  this  experiment,  but  at  present  have  not  made  any 
combustions  of  thevesin.  I  am  also  engaged  in  examining 
the  leaves  and  bark  of  Thevetin  neriifolia,  which  appa¬ 
rently  have  not  hitherto  been  analysed.  I  would  remark 
that  in  the  abstract  given  by  Gmelin  of  Bias’s  article  no 
mention  is  made  of  thevetin  possessing  poisonous  pro¬ 
perties. 

Abrus  precatorius. — The  examination  of  ruttee  seeds, 
which,  when  made  into  needles,  are  used  for  cattle 
poisoning,  has  occupied  considerable  attention,  but  I  regret 
that  the  active  principle  has  not  yet  been  isolated.  The 
chemical  examination  of  the  seeds  has  resulted  in  the 
separation  of  a  crystalline  acid  and  oil  and  certain  extrac¬ 
tives.  By  acting  on  the  seeds  with  boiling  alcohol,  a  white 
crystalline  acid  is  obtained,  to  which  the  name  abric  acid 
has  been  given,  and  the  formula  C2H24N3O4.  assigned. 
This  acid  is  slightly  soluble  in  cold,  but  dissolves  in 
boiling  water,  and  crystallises  out  in  delicate  white  micro¬ 
scopic  needles.  With  alkaline  bases  it  forms  well-defined 
crystalline  salts.  The  following  is  a  brief  resume  of  the 
physiological  experiments  which  have  been  performed  : — 

(a)  Half  a  seed  rubbed  down  with  cold  water,  and  the 
mixture  hypodermically  injected  into  a  cat’s 
thigh,  produces  fatal  effects  in  from  eighteen  to 
thirty  hours.  The  seeds  weigh  on  an  average 
two  and  three-sixteenths  of  a  grain.  For  the 
first  eight  or  ten  hours  after  the  injection  no 
symptoms  are  apparently  produced  ;  a  gradual 
disinclination  for  exertion  then  supervenes,  which 
slowly  increases  until  the  animal  is  unable  to 
move.  The  respiration  becomes  shallower  and 
shallower ;  the  animal  lies  on  its  side  and  slowly 
dies.  No  convulsive  movements  or  twitchings  of 
the  muscles  have  been  observed,  and  there  is 
neither  diarrhoea  nor  vomiting. 

(b)  An  alcholic  extract  prepared  with  boiling  alcohol  is 
inert. 

(c)  The  residue  left  after  the  action  of  boiling  alcohol  on 
the  seeds  is  also  without  effect. 

(d)  Abric  acid  and  abrate  of  ammonia  are  inert. 

(e)  Some  of  the  powdered  seeds  were  distilled  with 
water  at  a  temperature  of  ioo°  C.  Neither  the 
distillate  nor  the  residue  left  in  the  retort  pro¬ 
duced  any  symptoms. 
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(/)  An  extract  prepared  by  spontaneous  evaporation 
with  cold  alcohol  produced  no  effects. 

(g)  An  extract  similarly  prepared  with  ether  produced 
fatal  effeCts  with  the  usual  symptoms.  In  a  second 
experiment,  condudted  apparently  under  similar 
circumstances,  no  effedts  were  produced. 

It  would  appear  that  a  temperature  of  ioo°  C.  destroys 
the  adtivity  of  the  poison. 

Wrightea  antidysenterica.—  ln  my  last  report  I  stated 
that  Baboo  Ram  Chandra  Dutta,  Second  Assistant  in  the 
Laboratory,  had  re-discovered  the  adtive  principles  of 
kurchi  bark.  The  bark  of  Holanhena  antidysenterica  was 
formerly  imported  into  Europe  under  the  names  of 
“  Cenessi  bark,”  “  Codaga  pala,”  “  Corta  de  palla,”  and 
Tellicherry  bark.  In  1858  an  alkaloid  was  separated  from 
it  by  Haines,  and  seven  years  after  the  late  Dr.  Stenhouse 
again  described  the  alkaloid  under  the  name  of  Cenessine. 

It  is  a  curious  fadt  that  this  alkaloid  appears  to  have 
been  thus  twice  re-discovered. 

The  purification  of  kurchicene  being  somewhat  difficult, 
it  occurred  to  Baboo  Ram  Chandra  Dutta  that  an  acetic 
solution  of  the  crude  alkaloid  might  be  as  efficacious  as  pure 
kurchicene.  A  solution  was  therefore  prepared,  containing 
three  grains  of  kurchicene  in  each  fluid  drachm  of  the 
solution. 

Dr.  J.  M.  Coates,  Principal  of  the  Medical  College, 
tried  the  effedts  of  the  extradt  of  kurchi  on  some  patients 
in  the  Medical  College  Hospital,  and  has  kindly  furnished 
me  with  the  following  note: — 

“  We  have  used  kurchicene  to  a  limited  extent  in  this 
hospital,  both  in  fevers  and  in  dysenteries,  though  in  very 
few  of  the  latter.  So  far  as  we  have  gone,  we  have  found 
that  it  has  decided  antipyretic  effedts  in  fevers. 

“  It  is  most  effedtual  in  those  which  have  chylopoietic 
congestions.  In  these  the  tongue  cleaned,  the  bile 
appeared  in  the  stools,  digestion  improved,  and  the  fever 
ceased,  under  drachm  doses  of  the  liquor,  one  to  three 
times  a  day. 

“It  is  less  effedtual  where  the  spleen  is  enlarged  and 
blood  anaemic,  though  in  one  case  it  distinctly  modified 
the  temperature  where  quinine,  even  in  large  doses,  had 
failed. 

“  In  dysenteries,  in  half  to  one  drachm  doses,  it  was 
also  beneficial. 

“  In  the  three  acute  cases  the  fever  abated  and  the 
stools  became  fewer  in  number,  more  consistent  in  quality, 
and  more  bilious  in  character,  but  the  blood  and  mucous 
were  little  affected.  They  abated  for  a  time,  but  reappeared, 
again  and  again,  in  spite  of  the  kurchicene. 

“  In  the  two  chronic  cases  we  had  nearly  the  same 
result,  though  the  benefit  was  less  marked  in  these  than 
in  the  acute. 

“  In  dysenteries  I  hold  it  to  be  an  excellent  adjunct  to 
our  ordinary  treatment  of  this  disease,  but  it  is  not  an 
entire  substitute  for  these.” 


ON  THE 

ACTION  OF  WATER  UPON  LEAD  PIPES, 

BEING  A 

Translation  from  the  French  of  M.  Belgrand. 

By  W.  SEDGWICK  SAUNDERS,  M.D.,  F.S.A., 
Medical  Officer  of  Health  and  Public  Analyst  for  the  City  of  London, 
Late  President  of  the  Hunterian  Society,  &c. 

(Concluded  from  p.  g.) 


Action  of  Chemically  Pure  Lead  on  Different  Waters. 
The  lead  is  immersed  in  water,  and  the  liquid  exposed 
to  the  air.  About  25  grms.*  of  pure  lead,  and  250  cubic 
centimetres!  of  water  are  used.  (See  Table  next  page.) 

•  A  gramme  is  equal  to  i3-438  grains  troy. 

+  A  cubic  centimetre  is  equal  to  o'3937i,  or  nearly  two-fifths  of  an 
English  inch.-W.S.S. 


Which  salts  are  the  most  efficacious,  when  present  in 
minute  quautities,  in  preventing  oxidation  of  lead  in  con' 
taCt  with  water  ?  Salts  of  lime  alone  are  unquestionably 
so,  even  in  the  smallest  proportions  ;  in  the  absence  of 
lime  other  salts  are  capable  of  protecting  lead,  in  quan¬ 
tities  of  o‘i  grm.  per  litre.  Nevertheless  after  from  24  to 
30  hours  the  water  becomes  faintly  coloured  by  sulphu¬ 
retted  hydrogen  ;  but  this  oxidation  soon  ceases.  The  fol¬ 
lowing  experiments  were  made  to  ascertain  the  particular 
influence  of  different  salts. 

Solutions  were  made  with  sulphate  of  soda,  chloride  of 
sodium,  chloride  of  potassium,  sulphate  of  magnesia,  the 
strength  of  each  solution  being  o-i  grm.  per  litre.  The 
lead  was  immersed  in  these  for  24  hours,  when  the  water 
became  coloured  by  sulphuretted  hydrogen,  but  the  solvent 
aCtion  did  not  continue,  and  it  may  be  said  that  the  solu¬ 
tions  in  question  are  without  notable  adtionupon  lead,  for, 
at  the  end  of  10  days,  the  reagent  did  not  produce  any 
real  precipitate.  These  experiments  will  be  continued  by 
varying  the  proportions. 

We  have,  with  M.  Le  Blanc,  undertaken  another  series 
of  experiments  by  operating  upon  water  under  the  most 
favourable  conditions  for  its  contamination,  and  have 
obtained  some  traces  of  lead  in  the  residue  left 
by  evapoiation.  As  soon  as  this  further  inquiry  is  termi¬ 
nated  I  will  forward  the  results  to  the  Academy. 

Upon  the  whole  there  is  absolutely  no  danger  of  poison¬ 
ing  from  the  use  of  water  flowing  through  leaden  pipes. 

It  would  doubtless  be  very  difficult  to  compel,  as  has 
been  suggested,  the  Parisian  houseowners  to  replace  the 
1500  kilometres  of  lead  branches  at  present  existing  in 
their  property,  since  it  is  found  that  the  interior  of  these 
pipes  are  perfedtly  smooth,  without  a  trace  of  injury,  and 
coated  with  a  thin  crust  of  adherent  deposit,  which  pre¬ 
vents  the  contact  of  the  lead  with  the  water. 

I  do  not  think  that  any  other  mode  of  distributing  water 
can  be  recommended,  even  to  nervous  people  ;  the  iron 
pipes  so  much  used  in  London  on  account  of  their  low 
price,  are  less  suitable  for  Paris,  first  because  the  necessary 
joints  and  connecting  pieces  are  not  to  be  found  in  com¬ 
merce,  but  especially  as  accidents  from  frost,  more  to  be 
feared  in  Paris  than  in  London,  are  more  formidable  with 
iron  pipes  than  with  lead. 

Leaden  pipes  lined  with  tin  have  been  lately  recom¬ 
mended.  These  are  very  expensive,  and  possess  the  grave 
objection  that  in  soldering  the  joints  the  inner  tin  casing 
(or  lining)  is  melted,  and  creates  obstructions  in  the  pipe. 

I  have  obviated  this  difficulty  by  causing  the  tin  to  be 
melted  beforehand  off  those  ends  of  the  pipes  intended  to 
be  soldered,  for  a  length  of  8  to  10  centimetres  (three  to 
four  inches),  in  a  sand  bath  heated  to  more  than  227°  C.,* 
the  melting-point  of  tin,  and  less  than  330°  C.,f  the  point 
at  which  lead  fuses.  It  is  true  that  a  small  surface  of 
lead  is  left  unprotected  by  this  device,  but,  in  my  opinion, 
for  so  short  a  length  as  to  be  practically  unimportant. 
One  cannot,  however,  advise  the  employment  of  these, 
since  they  are  too  novel  for  us  yet  to  know  all  the 
disadvantages  which  they  may  possess.  In  reality  none 
of  these  pipes  can  have  any  effeCt  whatever  on  the  health 
of  the  public.  The  administration  has  therefore  adopted 
the  only  sensible  course  in  authorising  subscribers  to  use, 
at  their  own  pleasure,  and  on  their  own  responsibility, 
either  the  leaden  pipes,  or  those  of  iron,  cast  or  otherwise, 
or  those  in  lead  lined  with  tin  ;  on  the  sole  condition  of 
giving  to  all  pipes  laid  under  the  public  roadway  the 
thickness  necessary  to  resist  the  pressure  of  the  water. 


At  the  same  sitting  of  the  Academy  M.  Dumas  made 
the  following  communication:— 

“  M.  Fordos  has  requested  me  to  present  to  the 
Academy  the  paper  that  will  be  read  later,+  In  com¬ 
plying  with  the  desire  of  that  learned  chemist,  and  quite 

*  227  degrees  Centigrade,  equal  440‘6  degrees  Fahrenheit, 
f  330  degrees  Centigrade,  equal  626  degrees  Fahrenheit.  W.S.S. 
j  See  the  Transactions  of  the  Academy  of  Sciences  of  Nov.  io,  1873 
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Nature  of  the  Waters. 

Distilled  Water . 

Water  from  the  Seine  (x) . 

Water  from  the  Dhuis  (2)  . 

Water  from  Grenelle  Well  (3) . 

Water  from  Ourcq  (4)  . 

Water  from  Arcueil  (5) . 

Water  from  Belleville  Well  (6) 

Northern  Spring,  Pres  St.  Gervais  (7)  .. 

Water  from  Well  at  Passy  . 

Water  from  the  Reservoir  of  Gulf  d’Enfer' 
a  Saint-Etienne  (granite  formation).  ■ 

Hardness  i-44°  (8)  . . . 

Water  from  the  Reservoir  of  Setters’ 
(Morvan)  River  of  Cure.  Hardness  • 

0-96  (9) . 

Water  of  the  Ourthe  (Belgium)  Devonian 
formation.  Hardness  o-g6  ..  .. 

Rain  Water  collected  in  Quay  at  Be-) 
thune . [ 

Rain  Water  collected  on  the  Reservoirs  of  | 
Menilmontant  . f 


Date  of  Immersion. 

Observed  Result. 

September  27. 

Considerable  adion,  White  Crystals  of  Hydrated 
Oxide  of  Lead  formed. 

do. 

No  effed  produced. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Odober  8. 

do. 

do. 

do. 

Odober  15. 

do. 

Odober  8.  j 

No  visible  effed.  Traces  of  Sulphate  and  of 
Lime. 

f  The  corrosion  of  the  Lead  was  evident  at  the  end 

Odober  28. 

of  24  hours,  and  went  on  increasing.  De- 

posit  very  abundant  on  November  5. 


(r.)  At  the  mouth  of  the  Aquedud  of  Menilmontant. 

(2.)  In  the  middle  of  the  stream,  near  the  supply  for  the 
Orleans  Railway. 

(3.)  At  the  top  of  the  well. 

(4.)  In  the  middle  of  the  Inner  Circle  Station. 

(5.)  From  the  Aquedud. 

(6.)  House,  19,  Rue  Fessart. 

(7.)  From  near  Mossins,  behind  Bastion  20. 


(8.)  This  reservoir  generally  contains  1,600,000  cubic 
metres  of  water. 

(9.)  This  reservoir  has  a  capacity  of  from  19  to  20 
millions  of  cubic  metres. 

Note. — The  pipes  encased  in  tin  were  not  more  at¬ 
tacked  than  the  leaden  town  pipes.  The  well  water  of 
Grenelle  was  employed  for  comparative  experiments. 


accepting  the  results  which  he  announces  as  to  the  effeds 
of  prolonged  shaking  of  grains  of  lead*  in  contad  with  air 
and  water,  and  also  the  inferences  which  he  draws  with 
regard  to  rinsing  bottles,  the  Academy  will  allow  me  to 
to  make  some  remarks  upon  the  contad  of  potable  water 
with  vessels  or  pipes  of  lead.  I  made  long  ago  in  my 
public  ledures  the  following  experiments.  Five  flasks 
being  filled  with  grains  of  lead,  I  poured  some  water  into 
each. 

1.  Distilled  water. 

2.  Rain  water. 

3.  Water  from  the  Seine. 

4.  Water  from  the  Ourcq. 

5.  Well  water. 

“  I  showed  by  the  adion  of  sulphuretted  hydrogen 
(H2S)  that  the  water  of  the  first  flask  gave  evidence  almost 
immediately  of  a  trace  of  oxide  of  lead  dissolved  in  it, 
while  the  flasks  which  contained  water  more  or  less 
charged  with  lime  salts  did  not  contain  any.”f 

“The  rapidity  with  which  distilled  water  takes  up  lead 
is  surprising;  the  effed  produced  by  even  traces  of  lime 
salts  in  preventing  this  contamination  is  not  less  so. 
One  cannot  forbear  comparing  these  fads  with  those  which 
M.  Schlcesing  has  observed  with  reference  to  the  white 
clay  which  will  remain  indefinitely  suspended  in  pure 
water,  but  which  the  very  faintest  trace  of  lime  salts  will 
precipitate.” 

“  The  properties  of  absolutely  pure  water  are  hardly 
yet  known,  and  they  differ,  I  dare  say  more  than  is  sup¬ 
posed,  from  those  of  ordinary  water.” 

The  following  note  of  M.  Chevreul  has  been  published 
in  the  Comptes  Rendus  of  the  meeting  of  November 
17th, 1673. 

“Want  of  time  having  prevented  me  from  inserting  in 
the  Minutes  of  the  meeting  of  November  3rd  some  obser¬ 
vations  in  relation  to  the  adion  of  pure  water  on  many 

*  Probably  leaden  shot. 

+_If  one  takes  some  water  from  the  first  rain  which  falls  after  a  dry 
period,  it  is  found  charged  with  lime  particles  which  the  later  rains, 
having  traversed  pure  air,  do  not  contain;  according  to  the  rain-water 
chosen  then,  the  effedts  may  differ,  still,  as  a  whole,  the  rain-water  of 
Paris  is  almost  identical  with  the  water  of  the  Seine. 


metals, which  were  suggested  to  me  by  the  communication 
of  M.  Fordos  and  of  M.  Belgrand,  I  must  ask  the  Academ 
kindly  to  allow  the  following  observations  to  be  inserte 
in  to  day’s  Minutes.” 

I.  Observations  in  Relation  to  Hygiene. 

“  In  the  Bulletin  des  Seances  de  la  Societe  Centrale 
d' Agriculture  de  France  (July  9th,  1873),  in  reference  to 
a  petition  from  M.  de  Laval  to  the  Corporation  of  Paris, 
to  do  away  with  leaden  pipes,  I  made  the  following  re¬ 
marks  : — 

“  ‘  Our  Vice-President,  M.  Chevreul,  will  recoiled  the  re¬ 
marks  which  he  made  at  the  Gobelins,  upon  the  adion  of 
distilled  water  on  lead  and  zinc,  an  adion  which  is  not 
exerted  by  hard  waters  which  contain  certain  salts  in  so¬ 
lutions. 

*•  ‘  He  also  will  remember  having  told  the  Society  that 
similar  observations  were  made  long  before  his  own  by  M. 
Guyton  de  Morveau,  who  had  noticed  that  pure  waters 
aded  not  only  upon  lead  but  also  upon  zinc.  It  is  to  M. 
Guyton,  added  M.  Chevreul,  that  the  merit  of  the  obser¬ 
vation  in  question  is  due.’  ” 

Furthermore,  in  the  Journal  des  Savants  (Odober,  1871, 
p.  488J,  one  reads : — 

“  ‘  It  may  not  be  inopportune  to  draw  attention  to  a  fad 
not  sufficiently  known  to  the  public,  namely,  that  rain 
waters  alter  leaden  and  zinc  vessels  more  than  waters 
containing  salts  in  solution,  well  waters  for  example. 
The  result  of  this  is  that  these  latter  waters  may  remain 
in  a  leaden  vessel  without  attacking  it,  and  without 
becoming  poisonous,  while  rain  waters,  free  from  saline 
masters,  dissolve  oxide  of  lead  and  thus  become  poisonous. 
This  observation  quoted  from  Guyton  de  Morveau  is 
perfedly  true.  1  have  verified  it  at  the  time  of  my  inves¬ 
tigation  on  the  waters  of  the  Bievre.’ 

“If  particular  circumstances  had  not  prevented  me 
from  going  to  the  Gobelins  to-day  to  seek  the  results  of 
experiments  dating  back  to  1836,  and  which  I  will  lay 
before  the  Academy  in  due  course,  you  could  have  seen 
the  effed  of  distilled  water,  as  compared  with  that  of  well 
water,  upon  a  sheet  of  lead,  and  also  a  similar  difference 
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between  iron  and  steel  in  distilled  water,  and  the  iron  and 
steel  in  an  alkaline  liquid. 

“I  had  occasion  in  1844  t0  notice  a  fadt  relating  to 
hygiene  and  to  ordinary  economy,  which  was,  that  in  a 
great  industrial  establishment,  the  name  of  which  it  is 
unnecessary  to  give,  they  had  invented  a  method  of  pre¬ 
paring  calico  with  the  sulphate  of  lead  obtained  in  the 
preparation  of  the  cotton  weavers’  dye,  by  the  readion  of 
acetate  of  lead  and  alum.  It  happened  that  a  Sevres 
washer-woman,  whose  customers  belonged  especially  to 
that  part  of  Paris  where  the  warehouses  of  dyed  linen  goods 
are  situated,  was  greatly  astonished  to  see  the  linen  which 
she  had  washed  come  out  black  and  discoloured  from  her 
wash-tub.  The  explanation  was  that  she  used  soap  lees 
prepared  with  a  mixture  of  soda,  of  potash,  and  of  sulphide 
of  lime,  and  that  this  at  once  caused  the  formation  of  black 
sulphide  of  lead  with  the  sulphate  of  lead  in  the  clothes. 

I  have  narrated  this  fad  in  the  Comptes  Rendus  of  the 
meeting  of  September  i6:h,  1844. 

“  In  1841  I  was  direded  by  the  Minister  of  Marine  to 
examine,  conjointly  with  M.  Lebas,  whose  name  is  so 
closely  associated  with  that  of  the  Luxor  obelisk  in  the 
Place  de  la  Concorde,  several  methods  of  purifying  the 
water  for  use  in  the  navy.  Among  these  methods  was 
included  that  of  distilling  sea  water  by  means  of  the 
apparatus  of  a  Nantes  operative.  We  discovered  the  pre¬ 
sence  of  copper,  derived  from  the  metal  of  the  condenser, 
in  the  water  thus  distilled  ;  and  after  having  ascertained 
that  a  drinkable  water  could  be  obtained  from  a  sample 
giving  a  readion  with  sulphuretted  hydrogen  by  passing 
the  water  through  a  carbon  filter,  which,  by  capillary 
attradion,  would  take  up  the  copper,  we  advised  the 
authorities  to  instrud  the  dodor  on  board  to  have  some 
stoppered  flasks  of  one  decilitre  in  capacity,  containing 
solution  of  a  sulphate  and  oak  shavings,  so  as  to  obtain  a 
reagent  capable  of  showing  not  only  the  presence  of 
copper,  but  also  that  of  lead  ;  because  the  soluble  sulphate 
in  the  water  is  transformed,  after  a  few  days,  into  sulphide 
by  the  soluble  oxidisable  matter  of  the  oak  wood.” 

II.  Observations  in  Relation  to  the  Arts. 

“  I  remind  you  that  the  presence  of  a  copper  salt  in  the 
tissues  of  wool,  which  is  intended,  for  example,  to  be  sub- 
jeded  to  the  adion  of  steam  after  being  printed,  causes  it 
to  assume  an  orange  colour,  because  the  sulphur  of  the 
wool  produces  a  coloured  sulphide,  under  the  influence  of 
heat  and  moisture.*  A  brown  or  black  sulphide  will  be 
produced  if  the  tissue  contain  some  salt  of  lead,  as 
happened  in  1844,  when  in  the  manufadure  of  some  woollen 
tissues  in  Picardy,  a  weaver  had  used  a  gelatine  which 
the  maker  had  whitened  with  acetate  of  lead  ;  and  thus  the 
impregnation  of  the  warp  with  this  gelatine  caused  the 
tissues,  after  being  printed  and  passed  through  steam,  to 
become  stained. ”f 

III.  Observations  in  Relation  to  Chemistry. 

“In  1837*  I  called  the  attention  of  chemists  to  a  fad  to 
which  I  attach  great  importance;  it  concerns  the  use  of 
reagents  in  chemistiy. 

“  I  recognised  that  all  alkaline  reagents  which  were 
kept  in  flasks  of  white  glass,  in  the  manufadure  of  which, 
in  order  to  give  greater  whiteness,  fragments  of  leaden 
glass  are  largely  used,  contain  from  that  source  oxide  of 
lead  in  solution.  I  thought  it  right,  therefore,  in  the  in¬ 
terests  of  science,  to  show  the  necessity  of  keeping  the 
reagents  of  which  I  speak  in  future  always  in  vessels  of 
green  glass.  It  is  here  not  only  a  question  solely  of  pure 
science,  but  also  of  toxicological  analysis,  and  nobody  will 
blame  me  for  recommending  an  examination  of  the 
reagents  used,  knowing  that  the  experts  chosen  to  perform 
such  analysis  always  make  what  are  called  blank  experi¬ 
ments  in  order  to  avoid-  all  errors,  and  especially  those 
which  might  be  due  to  the  reagents  employed. 

*  Comptes  Rendus ,  December  26, 1837. 

t  Ibid.,  September  16,  1844. 

t  Ibid.,  December  26,  1837. 


“  Since  it  is  a  scientific  question,  an  important  commu¬ 
nication  made  at  the  last  meeting  on  the  influence  of  salts 
in  causing  the  precipitation  of  white  clay  in  suspension 
in  water,  encourages  me  to  make  the  two  following 
remarks: — 

“  The  first  is,  that  this  communication  proves  the  pro¬ 
position  that  I  have  several  times  enunciated,  and  that 
quite  recently,  on  the  solvents.  In  fad,  I  have  remarked 
that  the  moment  a  solvent  takes  up  any  substance  in 
solution  it  becomes  a  different  solvent  from  the  original 
one;  in  other  words,  it  can  now  dissolve  bodies  which  it 
could  not  dissolve  when  in  a  state  of  purity,  and  this  is  the 
cause  of  one  of  the  greatest  difficulties  of  proximate 
organic  analysis.” 

“  The  second  is,  that  in  the  article,  Gold,  written  for  the 
Dictionnaire  des  Sciences  naturelles,  an  article  which 
appeared  in  1825,  in  volume  36, 1  said,  after  speaking  of  a 
method  of  preparing  the  Purple  of  Cassius  by  the  nitrate 
of  proto-oxide  of  tin  :  ‘  I  have  several  times  noticed  that  the 
addition  of  a  few  drops  of  a  solution  of  a  neutral  salt,  such 
as  sulphate  of  potash,  at  once  brings  about  a  deposit  in  a 
liquid  which  would  have  otherwise  been  several  days 
without  giving  a  precipitate.’  ” 

Conclusion. 

“  After  having  heard  the  advice  given  by  M.  Belgrand 
in  reference  to  the  conveyance  of  spring  waters  through 
leaden  pipes,*  1  share  his  opinion  as  to  the  usefulness 
of  leaden  pipes  on  condition  that  a  test  is  made  in  every 
case  where  it  may  be  suspedted  that  the  water  has  re¬ 
mained  too  long  in  contadt  with  the  metal.” 

I  have  received  the  following  supplementary  information 
on  the  distribution  of  water  in  different  towns: — 

Glasgow. — Enormous  supply  of  water  from  Loch 
Katrine.  Hardness  from  3  to  5  degrees.  In  consequence 
of  the  purity  of  this  water,  contamination  with  lead  was 
much  apprehended  ;  however,  the  house  pipes  were  made 
of  this  metal,  as  in  Paris,  and  experience  has  shown  that 
no  inconvenience  has  resulted. —  (Information  given  by 
M.  Mille,  Inspedior-General  of  Roads  and  Bridges.) 

Brussels. — Water  derived  form  chalky  sources,  like  the 
water  of  the  Vanne.  The  hardness  probably  varies  from  18 
to  20  degrees.  According  to  M.  Mauss,  Inspector-General 
of  Belgian  Roads  and  Bridges,  the  public  conduits  are 
of  cast-iron,  the  house  pipes  of  lead.  The  harmlessness 
of  the  system  is  established,  and  yet  a  journal,  published 
in  Brussels,  made  a  furious  onslaught  on  the  leaden  pipes 
of  Paris,  forgetting  those  of  its  own  town. 

Lisbon. — Water  of  variable  quality,  in  part  very  pure, 
showing  only  two  or  three  degrees  of  hardness.  The 
main  services  of  cast-iron,  house  pipes  of  lead  ;  the  system 
was  answering  very  well,  till  the  “  war  against  lead  ” 
broke  out  and  disturbed  the  public  mind. — (Information 
given  by  M.  Larcher,  Engineer  and  Peer  of  Portugal.) 

Avallon. — Water  from  granite  formation.  Standard  of 
hardness  from  one  to  two  degrees.  Public  conduits  of 
cast-iron,  house  pipes  of  lead.  This  method  of  distribution 
in  use  since  1847,  and  despite  of  the  purity  of  the  water, 
without  any  ill  result.  So-called  centenarians  are  not  rare 
in  this  pretty  little  town. 


Decomposition  of  Water  by  the  Electric  Effluve 
in  Presence  of  Nitrogen. — MM.  Deherain  and  Maquenne. 
— The  apparatus  in  which  eledtric  exchanges  take  place 
through  one  or  two  isolating  envelopes  may  produce  not 
mere'y  the  effluve,  the  phosphorescent  light,  and  the  rain 
of  fire,  according  to  the  tension  and  the  nature  of  the 
gas  introduced  into  the  apparatus,  but  even,  if  the  isolating 
sides  are  moist,  an  eledtric  manifestation  closely  resembling 
the  spark.  It  is  capable  of  combining  nitrogen  either  with 
oxygen  or  with  carbon. — Comptes  Rendus. 

*  The  part  of  my  paper  to' which  M.  Chevreul  alludes  has  from 
lack  of  space  not  been  printed  in  the  Comptes  Rendus  of  November  xo, 
1873.  It  will  appear  in  the  next  communication. 
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J.  P.  Joule,  D.C.L.,  LL.D.,  F.R.S.,  &c.,  in  the  Chair. 

*’  Remarks  on  the  Terms  used  to  denote  Colour,  and  on  the 
Colours  of  Faded  Leaves ,”  by  Edward  Schunck,  Pb.D., 
F.R.S. 

At  the  recent  meeting  of  the  British  Association  held 
at  York,  a  paper  was  read  by  Dr.  Montagu  Lubbock 
before  the  sedion  for  anatomy  and  physiology  on  “The 
Development  of  the  Colour  Sense,”  which  I  had  the 
pleasure  to  hear.  The  purpose  of  the  author  was  to  con¬ 
trovert  the  opinion  of  those  who  hold  that  the  colour  sense 
in  man  was  not  always  what  it  is  now,  but  that  it  has 
gradually  been  developed,  the  last  stages  of  this  develop¬ 
ment  having  taken  place  witnin  historical  times.  It  is 
supposed  that  the  human  eye  was  originally  only  capable 
of  distinguishing  black  and  white,  and  that  the  capacity 
of  seeing  the  various  colours  of  the  spedrum  arose  by 
degrees,  red  being  the  first,  and  blue  the  last  colour  to  be 
discriminated.  Mr.  Gladstone,  in  a  paper  published  not 
long  ago,  goes  so  far  as  to  say  that  the  ane'ent  Greeks, 
having  no  word  for  blue,  were  blind  to  that  colour,  and 
that  it  is  only  since  their  day  that  human  vision  has  been 
so  far  developed  as  to  perceive  the  more  refrangible  end 
of  the  spedrum.  The  author  of  the  paper  referred  to 
arrived  at  the  conclusion  that  there  is  no  sufficient  evidence 
to  show  that  the  faculty  of  perceiving  colour  has  been 
acquired  by  man  within  historical  times,  a  conclusion  in 
which  Sir  John  Lubbock,  who  took  part  in  the  discussion 
on  the  paper,  entirely  concurred.  Whatever  may  have 
taken  place  in  pre-historic  times,  there  can  be  little  doubt, 
I  imagine,  looking  at  the  remains  adorned  with  various 
colours  in  Egypt  and  elsewhere,  that  the  more  civilised 
nations  of  antiquity,  though  they  had  fewer  p'gments  at 
their  disposal  than  we  have,  were  quite  as  capable  of  dis¬ 
tinguishing  colours  as  we  are.  It  may  indeed  be  asserted 
that  so  far  as  appropriate  arrangement  of  tints  in  dress 
and  other  articles  of  daily  use  is  concerned,  no  advance 
has  been  made  since  the  time  of  the  ancients,  but  rather 
that  we  have  in  this  resped  retrograded.  Evolutionists 
tell  us  that  we  may  obtain  a  good  idea  of  what  our  pre¬ 
historic  ancestors  were,  by  observing  the  present  state  of 
savage  and  uncivilised  races,  a  state  from  which  we  have 
in  the  course  of  ages  emerged.  So  far,  however,  as  the 
appreciation  of  colour  is  concerned  no  superiority  on  our 
part  can  be  discovered,  for  whoever  will,  with  an  unpredu- 
diced  eye,  compare  the  harmonious  combinations  seen  in 
the  articles  produced  by  the  less  civilised  nations  of  India 
and  China,  or  by  the  natives  of  America  and  Polynesia, 
with  the  hideous  contrasts  and  tasteless  arrangements  so 
often  displayed  in  our  articles  of  dress  and  furniture,  will 
probably  incline  to  the  opinion  that  in  this  resped  we  may 
rather  be  called  savages,  and  that  the  incapacity  for  ap¬ 
preciating  colour  harmony  inherent  in  the  Teutonic  branch 
of  the  Aryan  race  has  not  been  removed,  but  rather  inten¬ 
sified  by  civilisation.  Much  has,  indeed,  been  done  of  late 
to  promote  good  taste  in  this  as  in  other  departments  of 
art,  though  our  progress  has  probably  been  retarded  by 
the  introdudion  of  various  artificial  colouring-matters,  the 
extreme  brilliancy  of  which  ads  as  a  lure  to  the  unculti¬ 
vated  eye. 

Though  much  of  the  uncertainty  which  exists  as  to  the 
precise  meaning  of  the  words  used  by  the  ancients  to 
denote  colour  is  of  a  philological  kind,  part  of  it  is  due,  I 
think,  to  causes  which  are  still  in  operation. 

1.  The  ancients,  having  no  fixed  scale  of  colour  to 
refer  to,  such  as  we  possess  in  the  spedrum,  were  unable 
to  compare  any  given  tint  with  that  which  it  exhibits  in 
its  highest  state  of  purity,  whilst  we,  by  means  oi  the  fixed 
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standard  at  our  command,  and  with  the  assistance  of  the 
so-called  chromatic  circles  and  other  appliances,  can 
determine  not  only  the  exad  position  and  shade  of  any 
given  colour,  but  also  the  extent  to  which  it  is  degraded 
or  rendered  impure,  and  though  the  general  public  very 
slowly  adopts  scientific  terms  and  methods,  still  on  the 
whole  the  tendency  in  our  days  is  towards  exaditude,  and 
vague  terms  for  objeds  and  sensations  are  more  and  more 
falling  into  disuse. 

2.  In  one  resped  the  ancients  must  have  laboured  under 
the  same  disadvantage  in  determining  the  value  of  colour' 
as  we  moderns  do.  We  very  seldom  see  one  colour  alone, 
but  generally  two  or  more  in  juxta-position,  and  contrasted, 
and  by  contrast  the  effed  of  each  colour  on  the  human 
eye  is  considerably  modified.  Complementary  colours, 
when  seen  in  close  proximity,  heighten  one  another. 
Green  next  to  red  will  appear  much  brighter  than  when 
placed  close  to  blue.  A  colour  of  average  purity  will 
appear  dull  when  compared  with  a  brighter  colour  of  the 
same  hue,  while  it  will  seem  bright  when  seen  alongside 
a  more  dingy  shade,  and  so  on.  Unless  great  care  be 
taken,  therefore,  we  are  liable  to  become  inaccurate  when 
describing  a  colour,  though,  on  the  other  hand,  it  may  be 
doubted  whether,  if  the  human  eye  were  so  construded 
as  to  see  only  one  of  the  colours  of  the  spedrum,  we 
should  from  the  absence  of  contrast  be  able  to  appreciate 
that  colour  corredly 

To  the  fad  that  we  almost  always  see  colours  in  con¬ 
trast  must  be  ascribed  the  habit  which  men  have  of  speak¬ 
ing  of  “  beautiful  colours.’'  No  one  who  has  thought  on 
the  subjed  need  be  told  that  a  simple  sensation  cannot 
be  stridly  speaking  beautiful.  It  is  only  by  combination, 
contrast,  and  harmony  of  sensations  that  we  arrive  at 
beauty.  To  talk  of  a  beautiful  sound,  such  as  a  single 
note  of  a  musical  instrument,  would  be  absurd  ;  it  is  only 
a  combination  of  sounds  that  can  be  called  beautiful.  The 
terms  “  beautiful  smell,”  “beautiful  taste,”  would  cause 
the  most  ignorant  to  smile,  though  it  may  be  contended 
that  a  dish  uniting  various  flavours,  or  a  perfume  com¬ 
posed  of  well-assorted  scents  might  be  called  beautiful. 
We  look  at  the  spedrum  thrown  on  a  screen,  and  say  it  is 
beautiful,  but  it  is  the  effed  of  the  various  colours  seen 
in  juxtaposition,  and  the  exquisite  shading  and  melting  of 
one  into  the  other  that  we  admire.  When  we  speak  of 
the  beautiful  colours  of  sunset,  we  forget  that  a  fine  sunset 
is  in  fad  a  grand  chromatic  display.  We  see  the  fiery 
red  of  the  fleecy  clouds  and  the  deep  blue  of  the  sky  con¬ 
trasted  with  the  green  of  the  foliage,  and  the  brown  of  the 
tree  stems,  followed  by  a  flood  of  yellow  light  on  a  cool 
grey  ground  in  the  heavens,  while  the  gloom  of  night  is 
settling  over  the  earth  beneath,  and  the  eye  is  pleased 
and  satisfied.  Were  we  to  see  the  sun  like  a  ball  of  red- 
hot  iron  set  through  a  coppery  sky  over  a  sea  of  blood 
washing  a  coast  line  of  red  rocks  overgrown  with  red  sea¬ 
weed,  it  is  certain  we  should  not  speak  of  the  beautiful 
colours  of  sunset.  Let  any  one,  to  test  what  I  maintain, 
look  at  any  colour,  however  brilliant  and  pure,  through  a 
tube  blackened  inside,  and  say  whether  it  appears  beauti¬ 
ful.  It  is  the  great  adivity  of  the  eye,  which  during  our 
waking  hours  is  constantly  roaming  from  objed  to  objed, 
seldom  seeing  the  same  thing  nor  the  same  colour  for 
more  than  a  few  consecutive  moments,  that  deceives  us. 

3.  Much  of  the  confusion  as  regards  the  names  of 
colours  arises,  as  it  has  doubtless  at  all  times  arisen,  from 
the  habit,  difficult  to  explain,  of  using  inexad  designa¬ 
tions,  and  even  applying  names  to  colours  which  we  know 
to  be  incorred.  Poets,  for  instance,  call  gold  red,  though 
it  is  always  yellow.  We  speak  of  white  wines  and  red 
wines,  though  in  reality,  as  we  are  well  aware,  they  are 
yellow  and  purple,  so  that  in  a  thousand  years  hence  it 
may  be  possible  for  a  literary  man  to  say  that  we  weie 
colour-blind,  our  eyes  having  not  yet  acquired  the  capa¬ 
city  to  see  yellow  and  blue,  yellow  appearing  to  us  colour¬ 
less  and  purple  red;  and  he  may  in  support  of  this  asser¬ 
tion  quote  the  line  of  a  distinguished  poet  now  living  who 
speaks  of  the  “  costly  scarlet  wine,”  a  term  which  is  still 
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more  precise  and  emphatic  than  simple  red.  In  the 
course  of  an  investigation,  undertaken  a  short  time  ago 
with  another  chemist,  I  found  that  my  collaborateur  and 
myself  never  exadtly  agreed  as  to  the  names  to  be  given 
to  the  colours  we  saw.  The  series  which  he  named  blue, 
violet,  purple,  crimson,  red,  orange,  I  called  violet,  purple, 
crimson,  red,  orange,  yellow,  i.e.,  what  was  to  his  eye  blue 
was  to  mine  violet ;  his  violet  was  my  purple,  and  so  on. 
There  was  no  reason  to  suppose  that  our  perception  of 
colour  differed,  the  difference  was  in  my  opinion  simply 
one  of  terms. 

The  writings  of  ancient  authors  abound  with  instances 
of  the  use  of  colour  names  which  are  seemingly  incorredt. 
We  find  in  “  Horace  ”  (Book  IV.,  Ode  1)  the  lines  : — 
Tempestivius  in  domum 
Paulli,  purpureis  ales  oloribus 
Comiss  abere  Maximi, 

Si  torrere  jecur  quaeris  idoneum. 

Another  author  says : — 

Purpurea  sub  nive  terra  latet 
Brachia  purpurea  candidiora  nive. 

We  are  told  by  scholars  that  in  these  cases  purpureas 
means  bright,  shining,  but  it  still  remains  to  be  explained 
why  a  word,  which  generally  denotes  a  positive  colour, 
whatever  that  colour  may  have  been,  comes  in  a  few  in¬ 
stances  to  be  applied  to  white  objedts,  such  as  swans  and 
snow.  Of  course  the  definition  of  a  word  may  be  so  ex¬ 
tended  as  to  include  any  number  of  widely  different 
meanings,  some  of  these  meanings  being  perhaps  due  to 
ts  mistaken  use  by  authors.  It  would  probably  not  be 
difficult  to  find  passages  in  modern  authors  in  which  the 
word  blue  sometimes  means  green,  sometimes  violet.  I 
met  with  a  case  in  point  recently  on  reading  again 
Goethe’s  delightful  autobiography  “  Wahrheit  und  Dich- 
tung.”  The  author,  when  a  young  man,  was  skating  on 
the  river  on  a  bitterly  cold  winter’s  day.  “  I  had  been  on 
the  ice,”  says  he,  “  since  early  morning,  and  was  therefore, 
when  my  mother  later  in  the  day  drove  up  to  admire  the 
scene,  being  only  lightly  clad,  almost  frozen.  She  sat  in 
her  carriage  wrapped  in  a  red  velvet  fur  mantle,  which, 
held  together  in  front  with  thick  gold  lace  and  tassels, 
looked  magnificent.  ‘  Give  me,  dear  mother,  your  fur 
cloak,’  said  I,  without  much  consideration,  ‘  I  am  fearfully 
cold.”  She,  too,  did  not  consider  long,  and  the  next 
moment  I  had  put  on  the  cloak,  which,  reaching  nearly  to 
my  feet,  being  of  a  purple  colour,  trimmed  with  sable,  and 
ornamented  with  gold,  suited  very  well  the  brown  fur  cap 
which  I  wore.”  Here  it  is  evident  that  Goethe  palls  the 
same  objedt  first  red,  then  purple,  and  yet  Goethe  was  not 
colour-blind  ;  he  wrote,  as  everyone  knows,  a  work  on  the 
theory  of  colours. 

4.  Part  of  the  vagueness  and  uncertainty  attending  the 
terminology  of  colour  may  be  ascribed  to  a  tendency  we 
are  all  more  or  less  liable  to,  that  of  describing  colours  in 
figurative  and  metaphorical  terms.  The  habit,  no  doubt, 
arises  from  the  pleasure  we  feel  in  comparing  two  objedts, 
both  of  which  are  agreeable  to  the  sense  of  sight.  We 
speak  of  a  girl  having  sky-blue  ejes  and  cherry-red  lips, 
whereas  slate-coloured  and  brick-red  would  be  more 
corredt.  How  often  we  hear  the  expression,  “  he  turned 
as  white  as  a  sheet,”  whereas  the  human  skin  is  never 
under  any  circumstances,  even  after  death,  as  white  as  a 
sheet.  To  say  “  he  turned  of  a  dirty  yellowish  white,” 
would  be  nearer  the  truth,  though  the  expression  might  be 
thought  somewhat  inelegant.  Poets  and  others  speak  of 
golden  hair  and  silvery  locks,  but  human  hair,  though  it 
may  be  bright,  glistening,  and  so  on,  never  refledts  light 
in  the  manner  peculiar  to  metals.  Numerous  examples 
of  the  same  kind  will  occur  to  everyone.  If,  therefore, 
we  meet  in  ancient  authors  with  expressions  relating  to 
colour  which  seem  exaggerated  and  out  of  place,  we  must 
make  some  allowance  for  the  tendency  shown  by  men  at 
all  times  to  compare  one  beautiful  objedt  with  another 
beautiful  objedt,  or  one  terrific  objedt  with  another  terrific 
objedt,  without  regard  to  exadt  literal  truth.  Generally 


speaking,  I  think  we  may  safely  say  that  no  terms  de¬ 
noting  colour,  wherever  met  with,  are  to  be  considered 
stridtly  corredt  and  appropriate  unless  they  are  referred 
to  some  fixed  and  known  standard.  The  errors  due  to 
adtual  colour  blindness  need  hardly,  I  think,  be  taken  into 
consideration,  since  the  hues  which  the  colour  blind  are 
unable  to  distinguish  lie  so  far  apart  as  to  make  it  difficult 
for  anyone  with  normal  eyes  to  conceive  the  possibility  of 
so  great  a  defedt. 

The  brilliant  tints  exhibited  by  the  decaying  foliage  of 
the  trees  in  this  neighbourhood  in  the  course  of  the 
autumn,  forming  a  chromatic  display  such  as  those  living 
near  manufadturing  towns  have  few  opportunities  of  wit¬ 
nessing,  have  led  me  to  think  a  little  on  the  cause  of  the 
formation  of  these  colours  and  its  possible  connedtion  with 
chlorophyll,  on  the  chemistry  of  which  I  have  lately  been 
making  some  experiments. 

The  colour  of  the  leaves  of  plants  is  a  phenomenon 
which  is  probably  never  quite  stationary  at  any  period  of 
their  development.  When  lying  rolled  up  in  the  leaf  bud 
they  are  like  underground  shoots  and  other  parts  of  plants 
that  have  not  been  exposed  to  light,  almost  white  ;  never¬ 
theless  they  already  contain  a  colouring-matter  called 
ettolin,  the  alcoholic  solution  of  which  is  yellow  and 
shows  absorption-bands  similar  to  those  of  chlorophyll. 
Whether  this  etiolin  on  the  leaf  unfolding  passes  ove 
into  chlorophyll  and  whether  it  continues  to  be  formed 
during  the  further  stages  of  development  is  not  known. 
All  we  know  is  that  when  the  leaf  expands  it  immediately 
becomes  green  from  the  formation  of  chlorophyll.  It  is, 
however,  evident  that  more  than  one  colouring-matter  is 
formed  after  exposure  of  the  leaves  of  plants  to  light. 
The  colour  due  to  chlorophyll  alone  is  probably  seen  in 
its  purest  state  in  the  tender  exquisite  green  of  the  young 
beech  leaf  or  blade  of  corn.  Other  leaves,  such  as  those 
of  the  oak,  before  attaining  m.iturity  have  a  decidedly 
yellow  tinge,  due  it  is  supposed  to  the  presence  of  an  un¬ 
usual  proportion  of  phylloxanthin,  the  yellow  colouring- 
matter  always  accompanying  chlorophyll.  Indeed,  the 
lively  contrast  of  tints  seen  in  the  foliage  of  the  woods  in 
early  spring,  the  yellowish  hue  of  the  oak,  and  the  pure 
green  of  the  beech  and  larch  relieving  the  sombre  colour 
of  the  fir  tree  and  the  yew,  affords  one  of  the  most  pleasing 
sights  of  that  delightful  season.  In  early  summer  the 
young  shoots  of  some  trees,  such  as  the  oak,  the  syca¬ 
more,  and  the  thorn,  as  well  as  the  young  leaves  near  the 
summit  of  each  shoot,  are  tinged  of  a  lively  red,  passing 
by  degrees  into  the  green  of  the  mature  leaves.  The 
fruit  wings  of  the  sycamore  are  for  many  weeks  in  the 
summer  similarly  tinted,  and  the  effedt  of  the  pink  blush 
gradually  shading  off  into  the  pale  green  of  the  wing  tips 
is  one  that  painters  might  introduce  with  advantage  into 
their  pidtures  of  still  life.  This  red  colour  is  said  to  be 
due  to  erythrophyll,  the  colouring-matter  formed  in  some 
leaves  in  the  autumn,  but  whether  the  substance  is  in  both 
cases  really  the  same  may  be  doubted.  At  the  height  of 
summer  the  foliage  of  trees  displays  a  uniform  green  tint 
of  varying  depth,  but  it  is  probable  that  at  this  season  the 
chlorophyll  has  already  undergone  a  change,  and  I  suspedt 
that  the  sombre  green  of  some  leaves,  such  as  those  of  the 
elm,  in  summer,  is  partly  due  to  a  produdt  of  decomposi¬ 
tion  called  ‘‘modified  chlorophyll,”  which  yields  solutions 
of  a  much  less  lively  colour  than  the  chlorophyll  from 
which  it  is  formed. 

The  summer  stage  is  succeeded  by  that  of  the  autumnal 
fading  of  foliage,  a  change  so  often  observed  that  it  needs 
no  description.  With  the  exaggeration  so  often  employed 
when  coloured  objedts  are  referred  to,  people  frequently 
speak  of  the  multitudinous  tints  of  autumn.  In  reality, 
however,  these  colours,  not  counting  the  original  green, 
are  only  four  in  number,  viz.,  yellow,  brown,  red,  and 
purple,  and  of  these  the  last  is  a  dull  inconspicuous  colour, 
while  the  red  occurs  so  seldom  in  our  native  trees  as  to 
add  but  little  to  the  total  effedt  when  our  woods  and  planta¬ 
tions  appear  in  their  autumnal  clothing.  It  is  to  the 
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Passing  of  the  original  green  into  yellow,  and  from  yellow 
’nto  brown,  and  the  various  shades  and  timings  so  pro¬ 
duced  that  the  effcdt  is  in  the  main  due.  The  yellow 
colouration  is  most  distin&ly  seen  in  the  chestnut  and  the 
elm.  In  the  latter  the  gradual  tinging  of  the  deep  green 
with  yellow  produces  a  peculiarly  beautiful  effedf,  and 
when  the  change  is  complete,  and  the  whole  tree  (to  use 
one  of  those  figurative  expressions  to  which  one  is  so 
prone)  is  arrayed  in  a  garb  of  gold,  the  appearance  when 
first  seen  is  almost  startling.  Arrived  at  this  stage  the 
leaves  mostly  fall,  but  retain  their  yellow  hue  for  a  short 
time  only,  the  colour  under  the  influence  of  air  and  mois¬ 
ture  rapidly  becoming  brown,  though  they  remain  yellow 
if  quickly  dried.  The  oak  and  the  beech  keep  their  leaves 
after  the  yellow  stage  is  passed,  and  the  rich  reddish 
brown  they  then  exhibit  forms  a  distindb  feature  in  the 
autumnal  landscape.  Young  beech  trees,  as  everyone 
knows,  remain  clothed  with  brown  leaves  during  the 
winter,  and  only  lose  them  on  the  unfolding  of  the  fresh 
leaves  in  spring. 

The  leaves  of  some  of  our  native  plants,  such  as  the 
wild  cherry,  the  currant,  the  bramble,  and  various  species 
of  sorrel,  turn  of  a  lively  red  in  the  autumn,  but  this 
colouration  intensified  to  a  positive  scarlet  is  more 
distindtly  seen  in  some  of  tne  exotics  which  have  been 
introduced  into  our  gardens,  such  as  the  Virginia  creeper 
and  the  Azalea.  A  mixture  of  red  and  yellow  is  rarely 
observed  on  the  same  leaf.  It  is  a  singular  circumstance 
that  the  leaves  of  the  oak  and  sycamore,  the  young  shoots 
of  which  are  so  often  tinged  of  a  lively  red,  do  not  turn 
red  in  fading,  but  yellow,  from  which  it  may  be  inferred 
that  the  process  of  decay  in  leaves  does  not  lead  back  to 
the  same  stage  at  which  that  of  development  commenced. 

The  autumnal  purple  colouration  of  leaves  is  met  with 
in  a  few  native  plants,  notably  the  bryony,  the  privet,  and 
the  dogwood.  It  imparts  a  dingy  hue  to  the  leaves,  and 
is  therefore  not  much  noticed.  I  observed  a  case  of  its 
occurrence  last  summer,  which  I  had  not  previously  seen 
mentioned.  Passing  through  a  field  of  corn,  which  was 
then  nearly  ripe,  I  saw  a  number  of  plants  by  the  sides 
of  the  path  with  blades  distinctly  purple.  On  closer  ob¬ 
servation  it  was  evident  that  in  all  cases  where  this 
colouration  occurred  the  ears  of  corn  had  been  cut  off 
before  ripening,  the  adt  pipbably  of  idle  passers-by,  those 
plants  which  remained  uninjured  having  become  yellow  as 
usual.  I  inferred  that  it  was  the  injury  sustained  by  the 
plant,  and  the  arrest  of  its  main  function,  that  of  the 
development  of  seed,  that  had  led  to  the  formation  of 
some  purple  substance,  not  seen  during  the  process  of 
natural  decay.  I  made  some  experiments  on  this  purple 
colouring-matter,  but  all  I  can  say  about  it  is,  that  it 
belongs  to  the  same  class  as  the  red  and  yellow  colouring- 
matters  of  faded  leaves.  I  anticipated  the  possibility  of 
its  being  identical  with  a  product  of  the  decomposition  of 
chlorophyll,  crystallising  in  purple  needles,  which  I  had 
discovered  in  the  course  of  my  investigation,  but  I  was 
disappointed  in  my  expectation. 

As  regards  the  nature  of  the  colouring-matters  to  which 
the  various  colours  of  faded  leaves  are  due,  opinions  vary. 

It  is  generally  supposed  that  they  are  formed  from  chloro¬ 
phyll  by  some  process  of  decomposition,  probably  of  oxi¬ 
dation,  and  nothing  can  be  more  natural  than  this  suppo¬ 
sition.  On  exposure  of  the  leaf  to  light  and  air,  after  its 
vital  functions  have  ceased,  the  green  colour  due  to  chloro¬ 
phyll  gradually  disappears  and  is  succeeded  by  red, 
yellow,  or  purple.  Therefore,  it  is  argued,  the  respective 
colouring-matters  must  be  derivatives  of  chlorophyll. 
Nevertheless,  this  view  is  open  to  some  objection.  As 
regards,  in  the  first  place,  the  red  colouring-matter,  since 
no  one  has  succeeded  in  obtaining  it  artificially,  it  must 
be  formed,  if  a  derivative  of  chlorophyll,  by  some  process 
not  purely  chemical.  I  have,  indeed,  obtained  as  one  of 
the  products  of  decomposition  of  chlorophyll  a  substance 
crystallising  in  red  lamin*,  having  a  semi-metallic  appear¬ 
ance  by  reflected  light,  but  this  substance  is  entirely 
distinct  from  the  red  colouring-matter  of  faded  leaves. 


The  latter  may  easily  be  procured,  at  least  in  an  impure 
state,  by  extracting  the  reddened  leaves  of  the  garden 
Azalea  or  the  Virginia  creeper  with  boiling  spirits  of  wine, 
evaporating  the  extract  at  a  gentle  heat,  and  treating  the 
residue  with  water,  in  which  the  colouring-matter  dis¬ 
solves.  The  solution  has  a  fine  crimson  colour  like  that 
of  red  ink.  The  colour  does  not  change  on  the  addition 
of  such  acids  as  exert  no  oxidising  action.  Nitric  acid 
gradually  turns  it  yellow.  By  the  addition  of  alkalies, 
such  as  ammonia,  its  colour  changes  to  a  yellowish  green, 
and  it  has  then  very  much  the  appearance  of  an  alcoholic 
solution  of  chlorophyll,  but  it  does  not  show  either  before 
or  after  the  addition  of  alkali  the  least  indication  of  ab¬ 
sorption-bands,  merely  a  general  darkening  of  the  more 
refrangible  end  of  the  spectrum.  With  lead  acetate  it 
gives  a  grass-green  precipitate.  These  reactions  show 
that  the  colouring-matter  belongs  to  the  same  class  as  that 
of  the  rose  and  red  flowers  generally  ;  but  in  the  present 
state  of  our  knowledge  regarding  this  class  of  substances, 
it  is  quite  impossible  to  say  whether  any  two  members 
belonging  to  the  series  are  identical  or  not.  One  thing, 
however,  is  certain,  viz.,  that  the  red  colouring-matter  of 
faded  leaves  is  actually  formed  during  the  process  of  decay; 
it  does  not  pre-exist  in  the  green  leaf,  though  there  can 
be  no  doubt  that  leaves  which  are  naturally  more  or  less 
red,  such  as  those  of  the  copper  beech  and  various  species 
of  colium,  contain  a  ready  formed  red  colouring-matter. 

As  to  the  yellow  colouring-matter  of  faded  leaves, 
whether  it  pre-exists  in  the  green  leaf  or  is  formed  from 
chlorophyll  or  some  other  leaf  constituent,  it  is  not  so 
easy  to  pronounce  a  decided  opinion.  This  colouring- 
matter,  called  by  Berzelius  x cinthophyll,  is  supposed  by 
some  to  be  identical  with  phylloxanthin,  the  yellow  sub¬ 
stance  which,  according  to  Fremy  and  others,  always 
accompanies  the  chlorophyll  of  green  leaves.  Of  its  pro¬ 
perties  little  is  known,  and  that  little  I  find  to  be  more  or 
less  incorredt.  It  is  said  to  be  soluble  in  alcohol  and 
ether,  insoluble  in  water,  to  turn  green  with  acids,  and  to 
show  a  peculiar  absorption-spedtrum  different  to  that  of 
chlorophyll.  These  statements  require  corredtion.  It  is, 
in  fadt,  soluble  in  water,  but  insoluble  in  ether;  it  does 
not  turn  green  with  acids,  and  the  absorption-bands  which 
it  shows  are  due  to  an  admixture  ol  chlorophyll,  as  a  few 
simple  experiments  are  sufficient  to  show.  Having  taken 
some  bright  yellow  elm  leaves  I  extradted  them  with 
boiling  spirits  of  wine,  and  obtained  a  greenish  yellow 
liquid,  which,  after  filtration,  showed  only  the  dark  ab¬ 
sorption-band  in  the  red  corresponding  to  band  I.  of  the 
chlorophyll  spedtrum.  I  evaporated  the  extradt  in  the 
water-bath,  ami  during  evaporation  observed  a  deposit 
form  on  the  sides  of  the  dish  consisting  of  green  fat-like 
masses.  On  adding  water  to  the  residue,  a  portion  dis¬ 
solved,  yielding  a  golden-yellow  liquid,  while  the  fat-like 
masses  remained  undissolvcd.  After  pouring  off  the  liquid 
and  washing  the  residue  with  water,  the  latter  was  dis¬ 
solved  in  hot  alcohol,  when  it  gave  a  yellowish  green 
liquid,  which  showed  all  the  absorption-hands  of  chloro¬ 
phyll  distindtly.  The  golden-yellow  watery  solution,  on 
the  other  hand,  showed  no  trace  of  absorption-bands  ; 
merely  a  general  darkening  of  the  blue  end  of  the  spedtrum. 
Its  colour  was  evidently  due  to  a  yellow  colouring-matter 
contained  in  it.  It  gave  an  abundant  yellow  precipitate 
with  lead  acetate,  and  a  dark  green  precipitate  with  ferric 
chloride.  It  also  contained  a  considerable  quantity  of 
tannin,  since  it  yielded  a  thick  curdy  precipitate  with  gela¬ 
tine,  and  an  abundant  deposit  on  the  addition  of  a  mineral 
acid.  On  again  evaporating  the  solution  in  the  water- 
bath,  some  decomposition  evidently  took  place,  for  on 
adding  water  to  the  residue  a  quantity  of  matter  in  the 
form  of  brown  powder  remained  undissolved.  It  is  almost 
certain  that  it  is  the  same  process  of  decomposition  going 
on  in  the  yellow  leaf  on  exposure  to  air  and  moisture 
that  causes  the  colour  to  change  to  brown.  I  think  it 
probable  that  the  process  is  one  of  oxidation,  and  that  it 
affe&s  the  tannin  of  the  leaf  or  the  solution  rather  than 
the  yellow  colouring-matter,  for  it  is  well  known  that 
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watery  solutions  of  tannin  undergo  decomposition,  accom¬ 
panied  by  change  of  colour  from  light  to  dark,  on  expo¬ 
sure  to  air,  especially  when  the  solutions  are  hot.  This 
simple  experiment  shows  that  the  yellow  colour  of  faded 
elm  leaves  is  due  partly,  perhaps  chiefly,  to  a  yellow 
colouring-matter  soluble  in  water,  partly  to  a  yellowish 
green  substance  consisting  essentially  of  chlorophyll. 
The  former  is,  in  my  opinion,  the  true  xanthophyll. 

In  order  to  gain,  if  possible,  a  little  more  insight  into 
the  process  whereby  the  colour  of  green  leaves  changes 
to  yellow,  I  took  an  alcoholic  extract  of  fresh  grass,  which 
was  of  the  usual  bright  green  colour,  and  exposed  it  in  a 
window  to  the  adion  of  the  sun  and  air.  After  some  days’ 
exposure  it  had  undergone  the  well  known  and  frequently 
described  transformation,  i.e.,  the  bright  green  colour  had 
changed  to  a  greenish  yellow,  and  the  solution  from  being 
opaque  even  in  thin  layers  had  become  transparent  in  con- 
quence  of  the  oxidation  of  the  chlorophyll  contained  in  it. 
Now  this  liquid,  though  not  quite  so  yellow  as  the  alco¬ 
holic  extrad  of  faded  elm  leaves,  was  found  closely  to 
resemble  the  latter.  On  evaporating  over  the  water-bath  and 
adding  water  to  the  residue  a  yellow  liquid  was  obtained, 
containing  a  colouring  matter,  the  readions  of  which  were 
similar  to  those  of  the  substance  from  elm  leaves.  No 
tannin,  however,  could  be  deteded  in  the  solution,  and  this 
may  serve  to  explain  the  fad  that  blades  of  grass,  corn, 
&c.,  do  not  ultimately  become  brown  in  fading,  but  remain 
yellow.  The  portion  of  the  residue  after  evaporation  left 
undissolved  by  water  was  green  and  fatty,  and  its  solution 
in  alcohol  showed  the  absorption-hands  due  to  modified 
chlorophyll. 

These  experiments  leave  the  question  of  the  nature  and 
mode  of  formation  of  xanthophyll  undecided.  It  may  be 
one  and  the  same  substance  in  all  leaves,  or  it  may  differ 
according  to  the  source  whence  it  is  derived,  it  may  be 
formed  by  the  oxidation  of  chlorophyll,  or  it  may  pre-exist 
in  the  green  leaf.  I  am  inclined  to  think  that  it  exists 
ready  formed  in  the  green  leaf,  but  is  not  then  seen  on 
account  of  the  far  greater  tin&orial  powers  of  the  chloro¬ 
phyll  present  at  the  same  time,  and  that  it  makes  its 
appearance  only  when  the  chlorophyll  has  been  decom¬ 
posed,  the  sole  trace  left  by  the  latter  being  the  slight 
greenish  tinge  which  all  faded  yellow  leaves  show  more  or 
less.  The  varying  proportion  of  xanthophyll  contained  in 
green  leaves  would  explain  the  fadt,  difficult  to  understand 
if  we  suppose  it  to  be  derived  from  chlorophyll,  that  some 
leaves  assume  a  deep  yellow  colour  in  fading,  while  others 
remain  of  a  pale  yellow,  and  others  again  are  almost 
colourless  when  they  fall. 

I  will  now  conclude,  hoping,  if  I  have  not  communicated 
anything  strikingly  new,  that  I  may  at  least  have  succeeded 
in  affording  the  meeting  a  few  moments’  amusement. 
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Mr.  E,  C.  Stanford,  F.C.S.,  Vice-President,  in  the  Chair. 


Mr.  R.  R.  Tatlock,  F.C.S.,  was  elected  President  of  the 
Sedtion  in  place  of  Mr.  James  Madtear,  whose  term  of 
office  had  expired.  Mr.  Coleman  and  Dr.  Dobbie  were 
elcdted  Vice-Presidents,  and  Mr.  Arthur  Wingate, 
Secretary. 

Mr.  Coleman,  F.I.C.,  F.C.S.,  delivered  an  address  on 
“  Recent  Advances  in  the  Production  of  Cold  by  Chemical 
Means."  He  explained  the  formula  of  Clausius  and  Sir 
Wm.  Thomson  regulating  the  performance  ot  all  machines 
for  the  produdlion  of  cold,  and  showed  that  whatever 
vapour  be  used,  whether  air,  ether,  sulphurous  acid  gas, 
&c.,  the  power  required  to  produce  a  certain  quantity  of 
cold  varies  in  the  ratio  of  the  range  of  cooling  or  difference 
between  the  absolute  maximum  temperature  and  the  abso- 
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lute  minimum  temperature  divided  by  the  absolute 
minimum  temperature,  thus, — 


where  C  stands  for  the  heat  units  required  to  be  ab¬ 
stracted  ;  in  the  one  case  the  energy  derived  from  the  coal 
used  in  driving  the  machine  being  applied  directly  to  com¬ 
pressing  the  gas  by  pressure  of  its  own  vapour,  and  in 
the  other  case  the  energy  of  the  coal  being  passed  through 
the  machine  which  drives  the  pump.  This  formula  is, 
however,  of  little  use  in  practice,  without  taking  into 
accout  friction,  the  density  of  the  vapour  used,  and  its 
susceptibility  to  l  quefaction.  The  ammonia  machine  is 
generally  considered  the  most  powerful,  but  the  limit  of 
its  action  where  no  pump  is  used  is  the  boiling-point  of 
the  liquid  ammonia,  which  is  about  6o°  below  freezing- 
point.  In  some  recent  ammonia  machines,  however,  a 
pump  is  used,  and  consequently  the  liquid  ammonia  really 
evaporates  into  a  vacuum,  its  boiling-point  being  reduced 
to  fully  ioo°  below  freezing-point.  But  in  practice  these 
machines  begin  to  lose  efficiency  long  before  the  brine, 
being  cooled,  gets  reduced  to  such  low  points,  the  evapo¬ 
ration  being  less  and  less  rapid  as  the  temperature  sinks. 
For  blowing  into  ships’  holds  and  freezing  meat  for  oceanic 
traffic,  currents  of  air  amounting  to  from  50,000  to  100,000 
cubic  feet  per  hour  cooled  100°  below  fieezing-point  are 
required,  so  that  the  cooling  of  air  by  direct  compression 
and  expansion  is  now  being  generally  preferred  when  the 
object  is  the  cooling  of  air,  and  not  of  liquids.  Upwards 
of  forty  such  machines  had  been  designed  by  the  lecturer 
during  the  last  three  years,  most  of  which  are  now  in 
active  use,  and  capable  of  freezing  or  of  keeping  frozen 
200  to  250  tons  of  meat  in  a  voyage  fiom  America  or 
Australia  to  Great  Britain. 


NOTICES  OF  BOOKS. 


Experimental  Researches  into  the  Properties  and  Motions 
of  Fluids,  with  Theoretical  Deductions  therefrom.  By 
Wm.  Ford  Stanley.  London  :  E.  and  F.  N.  Spon. 
We  have  here  the  results  of  a  prolonged  series  of  experi¬ 
ments  undertaken  originally  for  the  purpose  of  deciding 
whether  the  wave-motions  of  fluids  were  really  suitable 
for  illustrating  those  undulations  of  the  ether  which  are 
supposed  by  the  accepted  theory  of  light.  The  auihor, 
however,  finding  that  the  conditions  of  the  movements  of 
fluids  required  further  investigation,  made  them  his  main 
objecft,  and  he  has  arrived  at  certain  conclusions  differing 
from  the  generally  accepted  views  on  the  laws  of  hydro¬ 
dynamics.  Thus  in  his  second  chapter  he  rejedts  the  theory 
of  tensile  surfaces  for  liquids,  as  set  forth  by  Segner  now 
more  than  a  century  ago,  and  pronounces  them  instead 
extensile.  The  meanings  which  he  attaches  to  these  two 
terms  may  require  explanation.  By  tensile  he  understands 
that  condition  of  a  surface  in  which  its  particles,  like  those 
of  a  stretched  drum-skin,  have  a  disposition  to  draw  them¬ 
selves  together — a  definition  in  effedt  the  same  as  that 
commonly  received.  An  extensile  surface,  on  the  other 
hand,  he  considers  one  whose  parts  have  a  disposition  to 
separate  from  each  other.  He  considers  that  the  well- 
known  experiment  of  a  needle  floating  on  the  surface  of 
water  is  in  favour  of  his  view.  It  is  commonly  considered 
that  the  needle  does  not  sink  because  the  particles  of  the 
surface  of  the  liquid  refuse  to  admit  it  between  them. 
Mr.  Stanley’s  interpretation  of  the  phenomenon  is  as  fol¬ 
lows : — “  If  the  surface  of  the  water  were  already  under 
tensile  strain,  as  is  now  popularly  concluded,  it  would 
then  be  clear  that  the  weight  of  the  needle  would  increase 
this  tension,  and  unless  the  special  cohesion  of  the  surface 
were  from  some  undefined  cause  very  great  the  needle 
would  immediately  penetrate  it.  This  would  be  illustrated 
by  the  instance  generally  offered  of  a  stretched  drum-skin  ; 
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if  this  were  stretched  very  tightly,  a  very  moderate  blow 
with  a  heavy  body  would  break  through  it,  but  if  it  were 
loose  or  flabby  it  would  resist  a  much  greater  blow,  as  the 
blow  must  be  plus  the  tension  present  in  the  first  case.” 

We  submit  that  in  this  train  of  reasoning  the  author 
does  not  abide  by  the  definition  of  “  tension  ”  which  he 
has  laid  down  above.  If  “tension”  means  a  disposition 
of  parts  to  draw  themselves  closer  together  it  is  clear  that 
the  weight  of  the  needle  will  not  increase  but  diminish 
this  force,  and  must  entirely  overcome  it  before  it  can 
rupture  the  surface  and  penetrate  into  the  liquid.  On  the 
contrary,  if  the  particles  of  the  surface  have  a  disposition 
to  part  company — to  remove  away  from  each  other — the 
needle  ought  at  once  to  penetrate. 

In  the  first  chapter  the  author  treats  of  the  “  construc¬ 
tion  of  atoms  forming  fluids  and  other  bodies,”  and  lays 
down  the  proposition  that:- — “A  simple  gas  is  a  fluid 
composed  of  atoms  or  the  smallest  divisible  parts  of  matter, 
these  atoms  being  infinitely  tough  and  infinitely  elastic 
bodies  endowed  with  polar  attractive  forces  by  which  they 
symmetrically  unite.”  We  must  here  remark  that  the 
term  “  atom  ”  is,  in  virtue  of  its  very  etymology,  applied 
to  parts  of  matter  which  are  mdivisible.  The  author  evi¬ 
dently,  according  to  his  language,  considers  matter  as  adtive 
per  se,  and  not  as  merely  a&uated  by  external  energy.  He 
remarks — “  Every  known  hard  body  has  an  elastic  surface  ; 
if  the  atom  has  such  a  surface  which  defleds  under  pres¬ 
sure  by  some  function  of  the  pressure  to  the  distance  of 
surface  impressed,  or  that  the  deflection  is  inversely  as  the 
square  of  the  pressure,  this  defledtion  commencing  upon 
contadt  by  a  quantity  of  pressure  infinitely  small.  The 
pressures  to  the  volumes  of  gases  (The  relation  of  the 
pressures  to  the  volumes  of  gases,  &c.  ?)  could  as  well  be 
accounted  for  by  this  means  as  by  any  other,  without  the 
necessity  of  supposing  the  atom  to  possess  propulsive 
forces  or  to  adt  where  it  is  not.”  If  we  rightly  understand 
this  passage  it  amounts  to  a  rejection  of  the  kinetic 
theoiy  of  gases.  The  author  proceeds: — “There  is  no 
physical  reason  to  assume  the  atom  being  infinitely  hard, 
as  is  general:  in  assuming  it  infinitely  tough  and  elastic 
this  would  equally  ensure  its  permanent  durability  ;  or  it 
might  possess  an  infinitely  hard  nucleus  and  an  infinitely 
elastic  surface,  which  I  think  is  most  probable.”  In  these 
last  lines,  therefore,  we  have  the  atom  presented  to  us  at 
least  ideally  divisible,  consisting  of  two  layers,  and 
endowed  with  different  properties.  We  find  that  on  the 
previous  page  Mr.  Stanley  remarks  that  every  known  hard 
body  has  an  elastic  surface.  Here,  therefore,  he  regards 
hardness  and  elasticity  as  by  no  means  incompatible, 
though  it  might  be  asked  why  should  elasticity  be  ascribed 
to  the  surface  only  of  bodies  ?  Yet  a  little  further  we 
read  : — “  It  is  possible  that  heat  may  be  the  entire  cause 
of  the  surface  elasticity  of  the  atom,  as  just  proposed.  The 
atom  being  without  this  force  infinitely  hard  and  infinitely 
attractive  to  other  atoms  ;  this  is  consistent  with  the 
known  properties  of  chemical  attraction  and  of  heat  to 
separate  atoms,  that  is,  to  expand  matter.”  We  have 
always,  in  common  with  other  chemists,  supposed  that 
the  properties  of  chemical  attraction  are  not  to  separate 
but  to  unite  atoms.  We  cannot  help  suggesting  that  the 
first  chapters,  which  the  author  admits  are  “  speculative 
and  even  in  parts  hypothetical  ”  stand  in  need  of  re¬ 
consideration. 

On  page  314  the  author  describes  and  figures  a  curious 
experiment.  If  a  tall  narrow  glass  trough  is  filled  with 
water,  and  a  pen  full  of  ink  is  gently  applied  to  the  surface 
of  the  liquid,  the  ink,  in  descending,  divides  into  a  double 
stream,  each  of  which  again  bifurcates,  and  so  on  till 
we  have  the  resemblance  of  an  inverted  tree.  We  have 
seen  somewhat  similar  phenomena  when  a  heavier  liquid 
is  dropped  very  gently  into  one  of  less  specific  gravity. 
Something  similar  may  be  witnessed  in  the  aCtion  of  pre- 
cipitants  upon  various  solutions.  It  is  possible  that  this  phe¬ 
nomenon  may  repay  investigation.  The  author’s  explana¬ 
tion  is  that  the  ink,  descending  slowly  by  gravitation, 
“  will  be  found  to  divide  constantly  upon  the  conic  resist¬ 


ance  which  opposes  its  direCt  projection.”  But  supposing 
resistance  acting  in  directions  corresponding  to  the  outlines 
of  a  cone,  we  do  not  see  why  bifurcation  should  ensue.  We 
should  rather  expeCt  that  the  descending  stream  would 
divide  into  three. 

On  page  339  we  notice  a  statement  which  is  no  longer 
strictly  correCt.  Water  is  now  known  not  to  be  the  only 
body  which  becomes  lighter  on  solidification.  A  rod  of 
grain  bar  tin,  coiled  up  in  a  fiat  spiral,  will  float  upon  a 
bath  of  molten  tin  and  zinc  exhibits  a  similar  phenomenon. 


OBITUARY. 


ROBERT  CALVERT  CLAPHAM,  F.C.S. 


Mr.  Clapham,  a  well-known  chemist,  of  Earsdon  House, 
near  Newcastle-upon-Tyne,  died  at  Winchelsea,  on  the 
22nd  December,  1881,  aged  58  years.  He  was  elected  a 
Member  of  the  Society  of  Arts  in  1874,  and  he  has  been 
since  that  time  a  frequent  attendant  at  the  meetings  and  a 
speaker  in  the  discussions.  He  was  appointed  examiner  on 
the  Alkali  Manufacture  in  the  Technological  Examinations 
of  the  Society  of  Arts,  when  in  1875  this  subject  was  first 
added  to  the  programme  of  examinations.  When  the  City 
and  Guilds  of  London  Institute  took  over  the  Technologi¬ 
cal  Examinations  of  the  Society,  Mr.  Clapham  continued 
as  Examiner  to  the  new  institution.  Mr.  Clapham  was  the 
author  of  several  papers  on  chemical  and  chemico-geologi- 
cal  subjects  in  various  scientific  journals,  both  alone  and 
and  with  other  writers.  The  first  of  these  was  on  the 
“  Theory  of  the  Formation  of  Sulphur  in  Volcanic  Coun¬ 
tries,”  published  in  the  “  Transitions  of  the  Tyneside 
Naturalists’  Field  Club”  (iv.,  1858-60).  Other  papers 
appeared  in  the  Reports  of  the  British  Association,  in  the 
Chemical  News,  Geologist ,  and  other  journals. 


CORRESPONDENCE. 


THE  NEW  ALKALOID— HOMO-QUININE. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  note  of  Messrs.  Wood  and  Barret  (Chemical 
News,  vol.  xlv.,  p.  6)  does  not  explain  the  new  alkaloid 
(homo  quinine)  lately  described  by  three  independent 
papers,  as  all  who  have  found  it  agree  that  the  neutral 
sulphate  re-crystallises  unchanged  from  water,  in  which 
it  is  less  soluble  than  quinine  sulphate,  and  the  mother- 
liquor  from  the  re-crystallisation  does  not  show  the  pres¬ 
ence  of  quinidine  when  tested  by  the  usual  methods. — 
I  am,  &c., 

David  Howard. 

Stratford,  near  London,  E.,  Jan.  g,  1882. 


SECONDARY  BATTERIES. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Finding  that  you  have  printed  Prof.  Adams’s  paper 
on  “  Secondary  Batteries,”  we  should  be  obliged  if  you 
would  kindly  inform  your  readers  that  the  paper  may  be 
obtained  in  pamphlet  form  from  the  Secretary  of  the 
Science  Society,  King’s  College,  Strand,  W.C.,  post 
free,  6£d. — I  am,  &c., 

Walter  G.  McMillan,  Pres. 

King’s  College  Science  Society, 

January  10, 1882. 


Use  of  Salicylic  Acid. — M.  Pasteur  considers  that  the 
use  of  salicylic  acid  in  articles  of  human  consumption  is 
permissible,  but  that  its  presence  and  exaCt  proportion 
should  always  be  declared. — Moniteur  Scientifique. 
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Note. — All  degrees  ol  temperature  are  Centigrade,  unless  otherwise 

expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  VAcademie 
des  Sciences.  No.  24,  December  12,  1881. 

Methods  of  Comparing  the  Coefficients  of  Induc¬ 
tion. — M.  Brillouin. — This  paper  does  not  admit  of  useful 
abstraction. 

Specific  Heats  of  Gases  at  Elevated  Temperatures. 

> — MM.  Mallard  and  Le  Chatelier. — The  authors  have 
determined  the  specific  heats  of  carbonic  acid,  watery 
vapour,  nitrogen,  oxygen,  carbonic  oxide,  and  hydrogen, 
at  temperatures  about  2000°.  In  case  of  carbonic  acid 
dissociation  began  to  be  manifested  about  1800°;  watery 
vapour  and  carbonic  oxide  showed  no  appreciable  traces 
of  dissociation,  even  at  temperatures  exceeding  2000°. 
The  specific  heat  of  carbonic  acid  increases  with  the  tem¬ 
perature  at  least  up  to  2000°,  but  the  rate  of  increase 
diminishes.  The  specific  heats  of  hydrogen,  nitrogen, 
oxygen,  and  carbonic  oxide  are  equal  to  each  other  at 
2000°,  as  they  are  at  o°.  I 

Solubility  of  Barium  and  Strontium  Sulphates  in 
Concentrated  Sulphuric  Acid. — MM.  Varenne  and 
Pauleau. —  As  regards  barium  sulphate,  whatever  are  the 
masses  of  saline  solution  brought  into  play,  the  coefficient 
of  solubility  seems  constant.  The  precipitate  obtained 
from  the  nitrate  is  twice  as  soluble  in  sulphuric  acid  as 
that  thrown  down  from  the  chloride.  The  solubility  of 
strontium  sulphate  is  likewise  constant,  whatever  the 
masses  employed.  On  comparing  the  coefficients  of  solu¬ 
bility  of  the  two  sulphates  it  appears  that  they  are  approxi¬ 
mately  proportionate  to  the  equivalents  of  the  bases. 

Direcft  Process  of  Coppering  Cast-Iron,  Wrought- 
Iron,  and  Steel. — The  author  dispenses  with  the  use  of 
potassium  cyanide,  for  which  he  substitutes  organic  acids 
or  glycerin.  The  baths  serve  continuously  if  fed  with 
copper  oxide.  The  well-known  power  of  alkaline  organic 
solutions  to  dissolve  easily  and  quickly  iron  oxides  without 
attacking  the  metal,  renders  it  easy  to  clean  the  objedts 
to  be  coppered.  One  method  consists  in  plunging  the 
articles  into  the  bath  in  contadt  with  zinc  wires.  The 
coppering  takes  place  instantly.  Or  in  the  vat  containing 
the  alkaline  organic  solution  of  copper  and  ttie  objedts  to 
be  coppered  are  placed  porous  vessels  filled  with  soda-lye, 
in  which  are  plates  of  zinc  conntdted  to  the  articles  to  be 
coppered  by  means  of  a  thick  copper  wire.  The  third 
method  consists  in  coppering  the  articles,  of  whatever 
thickness,  by  means  of  the  same  baths  and  a  dynamo- 
eltdiric  machine.  Nickel,  cobalt,  antimony,  tin,  &c.,  may 
be  deposited  upon  iron  in  a  corresponding  manner. 

Pocket  Battery  with  Jointed  Elements.  —  M.  Pulver- 
macher. — A  portable  apparatus  for  medical  use. 

Decomposition  of  Metallic  Foimiates:  in  Presence 
of  Water. — J.  Riban. — The  salts  of  potassium  and  sodium 
are  not  decomposed  at  the  temperature  employed  ;  that 
of  barium  is  also  unaffedted.  In  the  salts  of  the  magne¬ 
sian  series  an  incipient  decomposition  is  traced.  In  the 
salts  of  iron,  &c.,  metallic  oxide  is  set  at  liberty,  and  the 
foimic  acid  is  partially  decomposed  with  development  of 
hydrogen,  carbonic  acid,  and  traces  of  carbonic  oxide. 

No.  25,  December  ig,  1881. 

Observations  on  the  Decomposition  of  the  Metallic 
Formiates  in  Presence  of  Water. — M.  Berthelot. — 
This  memoir  does  not  admit  of  useful  abstraction. 

The  Principle  of  Surfaces  of  Separation. — M.  Ber¬ 
thelot. — M.  Lemoine  contends  that  he  had  announced 
this  principle  prior  to  M.  Berthelot,  viz.,  in  1871.  The 
latter,  however,  set  forth  the  same  principle  as  early  as 
1862,  in  his  “  Researches  on  Etherification.” 


Researches  on  the  Fundamental  Laws  of  Electro¬ 
dynamics. —  P.  le  Cordier. —  This  memoir  is  purely 
mathematical,  and  comprises  two  parts.  The  object  of 
the  first  part  is  to  establish  the  laws,  discovered  by 
Ampere,  of  the  action  of  a  closed  fixed  and  permanent 
linear  current  upon  an  element  of  current,  fixed  and  per¬ 
manent,  which  does  not  form  part  of  it,  and  to  connect 
therewith  the  study  of  all  the  ponderomotor  forces  obser¬ 
vable  upon  this  same  element,  and  upon  a  fixed  and  per¬ 
manent  magnet  exterior  to  the  acting  system,  which  ira  • 
exclude  closed,  fixed,  and  permanent  currents,  fixed  and 
permanent  magnets,  and  terrestrial  magnetism.  The 
second  part  of  the  memoir  contains  a  brief  exposition  of 
the  hypotheses  of  Ampere  and  Grassman  upon  the  mutual 
action  of  two  elements  of  currents. 

Lippmann’s  Method  for  the  Determination  of  the 
Ohm. — M.  Brillouin. — The  author  concludes  that  the 
method  of  M.  Lippmann  measures  a  quantity  absolutely 
unknown.  The  phenomena  due  to  the  capacity  of  the 
wire  cannot  be  generally  neglected,  but  with  the  particu¬ 
lar  dimensions  indicated  in  the  paper  of  Dec.  5th,  it  is 
possible  that  the  method  may  furnish  an  exact  determina¬ 
tion  of  the  ohm. 

History  of  the  Process  employed  in  the  Direcft 
Coppering  of  Cast-Iron. — F.  Weil. — The  author  makes 
a  claim  to  priority  as  against  M.  Val  d’Osne. 

Diffusion  of  Solids  into  Solids. — A.  Colson. — The 
author  gives  several  instances  of  this  phenomenon.  Thus 
if  a  plate  of  iron  is  heated  in  lamp-black  in  a  reducing 
atmosphere,  not  merely  the  carbon  passes  into  the  iron, 
transforming  it  successively  into  steel  and  cast-iron,  but 
notable  quantities  of  iron  become  diffused  in  the  charcoal. 
He  concludes  that  this  mutual  diffusion  only  happens  in 
case  of  bodies  which  have  an  affinity  for  each  other. 

Combustion-Temperature  and  the  Dissociation  of 
Carbonic  Acid  and  of  Watery  Vapour. — MM.  Mallard 
and  Le  Chatellier. — The  results  are  given  in  the  form  of 
tables. 

Potassium  Chromo-cyanide.  —  H.  Moissan. —  The 
author  obtains  this  compound  by  the  adtion  of  potassium 
cyanide  upon  a  solution  of  chromium  protochloride,  or  by 
heating  to  ioo°  in  a  sealed  tube  chromium  ground  up  with 
a  concentrated  solution  of  potassium  cyanide,  or  by  the 
adtion  of  potassium  cyanide  upon  chromous  carbonate. 
Potassium  chromocyanide  appears  in  fine  yellow  crystals, 
t  Its  specific  gravity  is  X"]i.  It  has  no  adtion  upon 
polarised  light.  The  saturated  solution  examined  with 
the  spedtroscope  at  the  thickness  of  o-i5  metre  shows  a 
total  absorption  of  the  violet,  a  less  absorption  of  the 
blue,  and  three  very  visible  bands  in  the  green.  The  salt 
is  anhydrous  and  permanent  in  the  air  at  common  tem¬ 
peratures.  Under  the  adtion  of  an  eledtric  current  its 
solution  gives  chromi-cyanide  at  the  positive  pole,  and 
hydrogen  and  potas^a  at  the  negative.  Its  physiological 
adtion  is  similar  to  that  of  potassium  ferrocyanide,  which 
it  closely  resembles  by  the  generality  of  its  charadters. 

Decomposition  of  Metallic  Formiates  in  Presence 
of  Water :  Production  of  Certain  Crystalline  Minerals. 
— J.  Riban. — The  formiates  in  question  are  those  of 
copper,  mercury,  and  silver. 

Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  14,  1881. 

The  Telephone  and  Telluric  Currents. — M.  Dufour- 
cet. — The  author  has  in  his  court  two  bars  of  iron  planted 
in  the  earth,  to  each  of  which  is  fixed  a  condudtor  of 
coated  copper  wire  terminating  in  his  leceiver.  These  he 
consults  two  or  three  times  daily,  and  they  never  fail  to 
give  notice  twelve  to  fifteen  hours  in  advance  of  every 
storm  which  bursts  over  the  town. 

No.  14,  1881. 

The  Abbe  Moigno  complains,  in  an  able  article,  of  the 
treatment  which  M.  Tommasi  has  recently  experienced  in 
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Firth  College. — We  are  glad  to  learn  that  the  number 
of  students  who  have  entered  the  Chemical  Laboratory  of 
the  College  this  session  has  been  so  great  that  the  present 
accommodation  has  been  quite  insufficient.  The  Council, 
therefore,  decided  at  their  last  meeting  to  eredt  working 
benches  for  sixteen  more  students.  The  University  of 
Edinburgh  has  recently  recognised  Dr.  Carnelley,  Professor 
of  Chemistry  in  Firth  College,  as  a  teacher  of  medicine 
in  Sheffield,  whose  Ledtures  on  Chemistry  and  Course  of 
Instrudlion  in  Pradtical  Chemistry  shall  qualify  for  Gradua¬ 
tion  in  Medicine  in  that  University.  The  Ledtures  on 
Chemistry  and  Laboratory  Pradtice  at  Firth  College  have 
also  been  recognised  by  the  Royal  College  of  Surgeons 
and  the  Royal  College  of  Physicians. 


MEETINGS  FOR  THE  WEEK. 


Monday,  16th.— London  Institution,  5. 

-  Medical,  8.30. 

Tuesday,  17th. — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

-  Royal  Institution,  3.  “  The  Mechani  m  of  the 

Senses,”  Prof.  J.  G.  M'Kendrick. 

Wednesday,  18th. — Society  of  Art?,  8.  “  The  Relation  of  Botanical 

Science  to  Ornamental  Ait,”  by  F.  Edward 
Hulme,  F.L.S.,  F.S.A. 

-  Meteorological  7.  Anniversary. 

Thursday,  igth.— Royal,  4.30. 

-  Royal  Society  Club,  6.30. 

-  Royal  Institution,  3.  “  Corals,”  Mr.  H.  N.  Mose¬ 
ley. 

-  Chemical,  8.  “  Reseaches  into  the  Chemistry  of 

Bast  Fibres,”  C.  F.  Cross  and  S.  J.  Bevan.  “  On 
Dibenzoyl  Amline  and  its  Isomerides,”  by  A. 
Higgins.  “A  New  Apparatus  for  Detei  ruination 
of  Melting-points,”  by  C.  F.  Cross  and  S.  J. 
Bevan.  •*  Contributions  to  the  History  of  Cerium 
Compounds,”  t  y  W,  N.  Hartley. 

Friday,  20th. — Royal  Institution,  8.  “  Comets,”  Dr.  W.  Huggins,  9. 

Saturday,  21st. — Royal  Institution,  3.  “  Louis  van  Beethoven,”  by 

Prof.  Pauer. 


TO  CORRESPONDENTS. 


H.  Hudson. — If  you  try  the  experiment  you  will  find  that  similar 
magnetic  poles  repel,  whilst  opposite  poles  attradt. 


TO  CHEMICAL  MANUFACTURERS,  &c. 


DARWEN  CORPORATION  GAS  WORKS. 


/T'he  Gas  Committee  of  the  above  Corporation 

are  prepared  to  receive  TENDERS  for  the  Surplus  Tar  and 
Ammoniacal  Liquor  produced  at  these  Works  for  one,  three,  or  five 
years,  from  March  next.  Coals  carbonised,  about  9000  tons  annually. 

Further  particulars  and  Forms  of  Tender  may  be  nad  on  application 
to  the  undersigned. 

Sealed  Tenders,  endorsed  “  Tender  for  Tar  or  Ammonia  Liquor,”  to 
be  sent  to  C.  Costerer,  Esq.,  Town  Clerk,  Darwen,  on  or  before 
February  14th  next-  By  Order — 

THOS.  DUXBURY. 
Manager  Gas  Works,  Darwen. 

THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 

Published  every  Friday.  Price  4d.  Annual  Subscription,  post  free 
including  Indices,  £ 1 . 

CHARGES  FOR  ADVERTISEMENTS. 

£  s.  d. 

Five  lines  in  column  (about  10  words  to  line'  036 

Each  additional  line  ..  ..  . . 006 

Whole  column  ..  . . 1  13  o 

Whole  page . 3  0  0 

A  reduction  made  for  a  series  of  insertions 
Cheques  and  Post-Office  Orders,  crossed  “London  and  Count 
Bank,” payable  to  the  orderof  William  Crookes. 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 


NOTICE. 


T  LEVINSTEIN  &  CO.,  of  MANCHESTER, 

J-  •  being  informed  that  statements  are  circulated  amongst  their 
customers  to  the  effedt  that  the  sale  and  use  of  their  dye 

ROCCELLINE 

constitutes  an  infringement  of  a  patent  of  the  BADISCHE  ANILIN 
AND  SODA  FABRIK,  advertised  by  thefn,  as  numbered  786,  and 
dated  25th  February,  1878,  for  a  colour  called  FAS  t  RED,  instruct  us 

To  give  Notice 

that  these  statements  are  devoid  of  any  foundation,  and  to  state  that 
Messrs.  I.  LEVENSTE1N  &  CO.  will  guarantee  any  customer 
purchasing  their 

ROCCELLINE, 

and  effedtually  protedt  them  against  any  proceedings  whatever  in 
respedt  of  the  sale  and  use  of  such  dye. 

Dated  the  2nd  of  December,  1881. 

A.  and  G.  W.  FOX,  Solicitors, 

Princess  Street,  Manchester. 


gERNERS  COLLEGE  of  CHEMISTRY. 

Instrudlion  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  diredtion  of  Professor  E.  V. 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Pradtical  Investigations  connedted  with 
Patents,  &c. ,  condudt  ed. 

Prospedtuses  and  full  particulars  on  application  to  Prof.  Gaidner 
at  Berners  College,  44 ,  Berners-street  W. 


BISULPHIDE  OF  CARBON. 

CHLORIDE  OF  SULPHUR. 


GAS  PURIFICATION  &  CHEMICAL  C0„  LIMITED, 

161,  162,  163,  Palmerston  Buildings,  London,  E.C 


Jy|R.  J.  S.  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 


A  cheap,  simple  and  indestrudtible  Burner  for  general 
Laboratory  work.  The  air  supply  is  self-adjusting.  The 
flame  of  these  burners  is  shorter,  more  compadt,  and 
higher  in  temperature  than  an  ordinary  Bunsen,  and  is  also 
free  from  smell.  Several  sizes,  and  with  and  without  tripod 
Price  from  Is.  2d. 

Now  Ready,  a  New  Combustion  Tube  Furnace  and 
a  New  Compound  Blowpipe. 

Illustrated  List,  price  2d.,  free  by  post. 

THOS.  FLETCHER, 

MUSEUM  STREET,  WARRINGTON. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  o 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 


Analysis  by  John  Pattinson,  Esq. 
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Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or.any  required  power, for  Irrigating,  Drain. ng,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleac’ning-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Aoiwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar,  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 
Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Xj-A.IsrC-A-B'EIIiE&IE] 


BAILEY’S  WATER  MOTORS. 

BAILEY’S  HYDRAULIC  LIFTS. 
BAILEY’S  INJECTORS. 


Albion  Works,  Salford,  Manchester. 
ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEYS,  Ardwick  Chemical 
Works  Manchester. 

QILICATE  OF  SODA,  Solid  and  in  Solutions 

0f  Various  Degrees  of  Concentration  :  thefinest  quality  ob¬ 
tainable,  and  especially  adapted  for  the  use  of  Soap  Makers  and 
other  Consumers. — -JOSEPH  CROSFIELD  and  SONS,  Soap 
Makers,  &c.  Warrington. 

London  Agent — H.  B.  CLARKE  Great  Tower  Street,  E.C. 
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ON  A 

NEW  ELECTRICAL  STORAGE  BATTERY.* 
(Supplementary  Note.) 

By  HENRY  SUTTON. 

The  new  cell  consists  of  a  flat  copper  case,  same  shape  as 
a  Grove’s  cell ;  it  has  a  lid  of  paraffined  wood,  from  which 
hangs  a  plate  of  lead  amalgamated  with  mercury,  the 
lower  part  of  lead  plate  being  held  in  a  groove  in  a  slip  of 
paraffined  wood  resting  on  bottom  of  copper  case  ;  through 
the  lid  a  hole  is  bored  for  introduction  of  solution,  which 
consists  of  a  solution  of  cupric  sulphate,  to  which  is  added 
one-twelfth  of  hydric  sulphate  ;  the  presence  of  this  free 
sulphuric  acid  improves  the  cell  at  once. 

The  following  seCtional  sketch  shows  the  arrange¬ 
ment  ; — • 


A  B,  the  outer  flat  copper  case. 

C,  plate  of  amalgamated  lead  held  in  grooves  in  cap  D 
and  slip  E.  F  shows  the  hole  in  cap  through  which  the 
solution  is  introduced,  and  by  the  introduction  of  a  glass 
tube  through  this  hole  the  state  of  the  charge  is  seen  by 
observing  the  colour ;  the  interior  surface  of  the  case  forms 
the  negative  electrode,  and  the  amalgamated  lead  the 
positive. 


ON  THE  VARIATION  OF  THE 
ELECTRIC  CONDUCTIVITY  OF  GLASS  WITH 
TEMPERATURE,  DENSITY,  AND  CHEMICAL 
COMPOSITION. f 

By  THOMAS  GRAY,  B.Sc.,  F.R.S.E. 


In  this  paper  the  results  of  the  continuation  of  a  series  of 
experiments,  some  preliminary  results  of  which  were  pub¬ 
lished  in  the  Phil.  Mag.  for  October,  1880,  are  given.  The 
experiments  were  performed  in  the  Physical  Laboratory  of 
the  Imperial  College  of  Engineering,  Tokio,  Japan. 

In  the  preliminary  experiments  it  was  found  that  the 
conductivity  of  glass  increased  with  the  temperature,  fol¬ 
lowing  a  similar  law  to  that  found  to  hold  for  other  highly 
insulating  substances.  It  was  also  found  that  the  effect  of 
successive  heatings  and  coolings  was  to  diminish  the  con¬ 
ductivity.  Further  experiments  on  this  subject  show  that, 
although  the  diminution  of  conductivity  here  referred  to 
sometimes  occurs,  it  does  not  always  occur,  and  does  not 
seem  to  do  so  when  the  glass  is  newly  manufactured. 
Reference  is  made  to  preliminary  experiments  on  the  effeCt 

*  A  Paper  read  before  the  Royal  Society,  January  12, 1882. 

t  Abstract  of  a  Paper  read  before  the  Royal  Society,  Jan.  12, 1883. 


of  time  on  the  eleCtric  conductivity  of  glass, “the  results  of 
which  indicate  an  increase  in  conductivity  with  time. 

The  subject  of  the  main  part  of  the  paper  is  an  account 
of  experiments  on  the  relation  between  the  eleCtric  con¬ 
ductivity  of  glass  and  its  density  and  chemical  composition. 
A  large  number  of  specimens  of  lime  glass  were  examined, 
but,  as  was  to  be  expected  in  this  case,  no  marked  con¬ 
nexion  between  electrical  quality  and  density  could  be  ob¬ 
served.  It  was  found,  however,  on  analysing  a  few  speci¬ 
mens,  that  the  composition  of  those  which  had  a  high  con¬ 
ductivity  differed  considerably  from  that  required  to  form 
an  exaCt  chemical  compound,  whilst  those  which  had  a 
low  conductivity  had  a  composition  agreeing  more  or  less 
closely  with  that  required  for  a  trisilicate  of  potash  and 
lime  or  a  mixture  of  potash,  lime,  and  soda-lime  trisilicates. 

A  few  specimens  of  lead  or  flint  glass  were  examined  in 
the  same  way,  and  in  this  case  a  very  marked  connexion 
between  eleCtric  conductivity  and  density  was  observed. 
This  result  was,  however,  no  doubt  due  to  the  fact  that 
the  density  of  this  kind  of  glass  gives  an  indication  of  its 
chemical  composition.  In  all  the  specimens  examined  it 
was  found  that  the  higher  the  density  the  lower  the  con¬ 
ductivity.  The  highest  density  reached,  however,  was 
that  in  the  case  of  a  Thomson’s  electrometer  jar,  which 
had  a  density  of  3 '172.  On  examining  these  specimens 
for  chemical  composition  it  was  found  that  the  eleCtro- 
meterjar  contained  almost  exactly  the  proper  amountoflead 
and  potash  to  form  a  trisilicate  of  potash  and  lead.  It  ap¬ 
pears  likely,  therefore,  that  the  eleCtric  conductivity  of 
glass  is  lowest  when  it  is  an  exaCt  chemical  compound. 
It  will  be  interesting  to  learn  from  future  experiments  if 
still  more  dense  glass  has  a  higher  conductivity,  and  if  the 
conductivity  passes  a  minimum  at  the  point  where  the  pure 
silicate  is  reached. 

The  author  has  to  express  his  great  obligation  to  his 
colleague,  Dr.  Edward  Divers,  in  whose  laboratory  and 
under  whose  superintendence  the  chemical  analyses  of 
the  specimens  of  glass  were  made. 


QUANTITATIVE  DETERMINATION  OF  UREA 
BY  ALKALINE  HYPOCHLORITES 
AND  HYPOBROMITES. 

By  THEO.  G.  WORMLEY,  M.D., 

Professor  of  Chemistry  in  the  University  of  Pennsylvania. 


The  determination  of  the  amount  of  urea  present  in 
the  urine  by  the  volume  of  nitrogen  evolved  under  its 
decomposition  by  sodium  hypochlorite  was  first  proposed 
by  Davy  (Phil.  Mag.,  1854,  p.  385).  According  to  his  ob¬ 
servations,  the  quantity  of  nitrogen  evolved  corresponded 
very  closely  to  the  calculated  amount  present  in  the  urea. 
But  according  to  the  observations  of  M.  Leconte  ( Chem . 
Gaz.,  1858,  433),  with  a  different  form  of  apparatus,  under 
the  aCtion  of  this  reagent  only  about  92  per  cent  of  the 
nitrogen  is  evolved. 

Messrs.  Russell  and  West  proposed  to  substitute  for  the 
hypochlorite  an  alkaline  solution  of  sodium  hypobromite, 
and  advised  a  special  form  of  apparatus  for  the  application 
of  the  test  (your.  Chem.  Soc.,  Aug.  1874,  and  Am.  your. 
Med.  Sci.,  April,  1875,  p.  531).  These  observers,  however, 
obtained  only  about  94  per  cent  of  the  total  nitrogen. 

Under  the  aCtion  of  either  of  these  reagents,  as  is  well 
known,  the  urea  is  resolved  into  carbon  dinoxide,  water, 
and  free  nitrogen,  thus  : — 

CN2H40+3NaBr0  =  C02+2H20  +  N2-f  3NaBr. 

Theoretically,  therefore,  the  whole  of  the  nitrogen  should 
be  evolved,  but  it  is  generally  admitted  that  in  practice 
this  is  not  the  case.  According  to  at  least  one  observer, 
this  loss  is  due  to  a  portion  of  the  nitrogen  being  retained 
as  a  cyanate ;  whilst  according  to  another  it  is  retained  as 
a  nitrate. 
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To  remedy  this  defed,  M.  Mehu  advised  to  mix  either 
glucose  or  cane-sugar  with  the  urine  before  adding  the 
hypobromite,  when  the  whole  of  the  nitrogen  would  be  set 
free  ( Comptes  Rendus,  1879,  175).  But,  according  to  M. 
Esbach  (Ibid.,  417),  and  also  to  M.  Jay  (Bull.  Soc.  Chim., 
1880,  105),  a  solution  of  glucose  alone  evolves  some  gas 
under  the  adion  of  the  reagent.  Again,  M.  Fauconnier 
obtained  in  the  presence  of  glucose,  from  a  given  quantity 
of  urea,  the  theoretical  amount  of  nitrogen  ;  whilst  in  the 
presence  of  cane-sugar  he  obtained  only  g4  per  cent  of  the 
total  nitrogen  (Ibid.,  102). 

According  to  my  own  experiments,  when  a  solution 
either  of  cane-sugar  or  of  glucose  is  mixed,  at  least  in 
certain  proportions,  with  the  hypybromite  reagent,  with¬ 
out  the  presence  of  urea,  the  temperature  of  the  mixture 
increases  and  its  yellow  colour  is  gradually  discharged, 
but  no  gas  is  evolved.  When  1  grm.  of  cane-sugar  in  5  c.c. 
water  was  added  to  10  c.c.  of  the  reagent  (prepared  as 
stated  hereafter)  at  21-1°  C.  (70°  F.),  the  mixture  at  the 
end  of  twenty-five  minutes  acquired  a  temperature  of  30° 
C.  (86°  F.),  after  which  the  temperature  slowly  fell. 

In  a  similar  experiment  with  glucose,  the  temperature 
increased  from  21°  C.  ^69-8^  F.)  to  35-5°  C.  (96°  F.)  in 
ten  minutes,  which  was  the  maximum  reached.  It  was 
also  observed  that  the  presence  of  large  excess  of  glucose 
entirely  prevented  the  decomposition  of  urea  by  the  hypo¬ 
bromite  reagent. 

For  the  purpose  of  examining  the  accuracy  of  this  test 
for  urea,  without  the  presence  of  cane-sugar  or  glucose, 
the  form  of  apparatus,  at  least  in  principle,  advised  by  R. 
Apjohn  (Chem.  News,  vol.  xxxi.,  p.  37),  was  employed. 
This  consists  of  a  wide-mouthed  bottle  in  which  is  placed 
the  reagent,  and  also  a  small  test-tube,  for  containing  the 
urea  solution,  of  about  10  c.c.  capacity  and  of  such  length 
as  to  stand  inclined  in  the  bottle.  The  mouth  of  the  bottle 
is  closed  with  a  rubber  stopper  carrying  a  glass  tube, 
by  which  it  is  connected  by  rubber  tubing  to  a  graduated 
burette  divided  into  one-tenth  c.c.  and  suspended  in  a  long 
cylinder  of  water  from  an  adjustable  arm. 

The  urea  solution  is  placed  in  the  small  tube  within  the 
charged  bottle,  the  apparatus  closed,  and  when  there  is  no 
longer  any  change  in  the  height  of  the  column  of  liquid 
within  the  graduated  tube,  this  is  so  adjusted  that  the  sur¬ 
face  of  the  contained  liquid  exadlly  coincides  with  that  in 
the  cylinder.  This  point,  the  temperature,  and  in  exadt 
experiments  the  barometric  pressure,  being  noted,  the  urea 
solution  is  mixed  with  the  reagent  by  inclining  the  bottle 
and  gently  shaking  the  mixture.  As  the  evolved  nitrogen 
colleds  in  the  graduated  tube,  the  latter  is  gradually 
raised  to  relieve  the  contained  gas  from  the  increased 
pressure.  When  the  evolution  of  gas  has  entirely  ceased 
and  there  is  no  longer  any  change  in  the  volume  of  gas, 
the  tube  is  finally  adjusted  and  the  exadt  volume  noted. 
The  reagent  employed  was  prepared,  as  first  advised  by 
Messrs.  Russell  and  West,  by  dissolving  100  grains  caus¬ 
tic  soda  in  250  c.c.  water,  and  adding  to  the  cooled  mix¬ 
ture  25  c.c.  bromine.  In  applying  the  reagent  it  was 
diluted  with  a  volume  and  a  half  of  pure  water. 

With  this  arrangement  a  series  of  experiments  was  per¬ 
formed  employing  1  c.c.  of  a  standard  solution  of  pure  urea 
varying  in  strength  from  one  to  six  per  cent,  variously  di¬ 
luted,  and  added  to  varying  quantities  of  the  reagent. 
These  experiments  gave  different  results,  in  some  only 
about  90  per  cent,  and  even  less,  of  the  nitrogen  being 
evolved,  while  in  others  a  larger  proportion  was  obtained, 
and  in  still  others  the  whole  of  the  nitrogen  was  set  free. 
It  was  finally  observed  that  under  certain  conditions  the 
whole  of  the  nitrogen  is  uniformly  eliminated.  These 
conditions  are : — 

1.  The  reagent  should  be  freshly  prepared. 

2.  The  urea  solution  should  be  wholly  added  to  the 

reagent,  none  of  the  latter  being  allowed  to  mix 
with  the  urea  solution  in  the  containing  tube. 

3.  The  amount  of  urea  operated  upon  should  not  exceed 

one  part  to  about  twelve  hundred  parts  of  the  diluted 
reagent. 


Moreover,  the  diluted  urea  solution  should  be  added  in 
small  portions  at  a  time  to  the  reagent,  thoroughly  mixed, 
and  the  effervescence  allowed  to  cease  before  any  futher 
addition  of  urea.  So,  also,  it  would  appear,  at  least  when 
comparatively  large  quantities  of  urea  are  present,  that  the 
surrounding  temperature  should  not  be  less  than  about  200 
C.  (68°  F.). 

In  the  pradtical  application  of  the  test,  if  a  2  per  cent 
solution  of  urea  is  under  examination,  1  c.c.  of  the  solution, 
diluted  with  from  5  to  10  c.c.  water,  is  placed  in  the  con- 
taining  tube,  and  the  mixing  bottle  charged  with  10  c.c. 
of  the  reagent  diluted  with  15  c.c.  water;  whereas,  ‘forgi 
c.c.  of  a  four  per  cent,  solution  of  urea,  similarly  diluted, 
not  less  than  about  50  c.c.  of  the  diluted  reagent  should  be 
employed. 

In  a  final  series  of  experiments,  in  which  the  above  con¬ 
ditions  were  observed,  the  temperature  being  noted  to  one- 
tenth  of  a  degree,  and  the  results  reduced  to  the  standard 
temperature  (o°  C.)  and  barometric  pressure  (760  m.m.), 
the  following  average  results  were  obtained: — 


Urea  employed. 

10  milligrammes 
20  „ 

30 

4°  .» 


Nitrogen  evolved  = 
9-98  m.grm.  urea. 
2007  „ 

29-95 

39-88  ,, 


In  these  experiments  it  was  assumed  that  1  gramme  of 
urea  contains  372  c.c.  of  nitrogen,  measured  at  o°  C.  and 
760  m.m.  barometric  pressure ;  or,  that  each  c.c.  of  nitrogen 
evolved,  measured  under  the  conditions  stated,  represented 
0-002688  gramme  urea. 

During  these  investigations  it  was  observed,  in  cases  in 
which  the  whole  of  the  nitrogen  was  not  evolved,  that  so 
long  as  the  conditions  remained  the  same,  the  relative  pro¬ 
portion  of  the  nitrogen  eliminated  was  pretty  uniform. 
Hence,  if  the  volume  of  nitrogen  evolved  from  a  known 
quantity  of  urea  under  certain  conditions,  or  by  a  given 
form  of  apparatus,  be  determined,  the  result  may  be  taken 
as  the  basis  for  the  determination  of  the  urea  in  the  urine 
with  sufficient  accuracy  for  clinical  purposes. — American 
$  ournal  of  the  Medical  Sciences. 
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To  the  Right  Honourable  the  President  of  the 
Local  Government  Board. 

January  3rd,  1883. 

Sir, — In  this,  our  twelfth  monthly  report,  we  lay  before 
you  the  results  of  our  analyses  of  the  180  samples  of 
water  colledted  by  us  during  the  month  of  December,  on 
the  days  and  at  the  times  indicated,  from  the  mains  of  the 
seven  London  water  companies  taking  their  supply  from  the 
Thames  and  the  Lea. 

Of  these  180  samples,  one  was  recorded  as  “  slightly  tur¬ 
bid,”  and  15  as  “  very  slightly  turbid.”  The  remaining  164 
samples  were  bright,  clear,  and  efficiently  filtered. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  December  1st  to  December 
31st  inclusive.  The  purity  of  the  water  in  respedt  of 
organic  matter  has  been  determined  by  the  Oxygen  and 
J  the  Combustion  processes,  and  the  results  of  our  analyses 
!  by  these  methods  are  stated  in  columns  XIV.  to  XVIII. 
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We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

Of  the  26  samples  supplied  by  the  New  River  Company, 
the  whole  were  found  to  be  well  filtered,  clear,  and  bright. 

Of  the  26  samples  from  the  mains  of  the  East  London 
Company,  the  whole,  excepting  one  recorded  as  “  very 
slightly  turbid,”  were  found  to  be  well  filtered,  clear, 
and  bright, 

Of  the  26  samples  from  the  mains  of  the  Chelsea  Water 
Company,  the  whole,  excepting  one  recorded  as  “  very 
slightly  turbid,”  were  found  to  be  well  filtered,  clear,  and 
bright. 

Of  the  26  samples  from  the  mains  of  the  West  Middlesex 
Company,  the  whole,  excepting  one  recorded  as ‘‘very 
slightly  turbid,”  were  found  to  be  well  filtered,  clear,  and 
bright. 

Of  the  26  samples  from  the  mains  of  the  Lambeth 
Water  Company,  the  whole,  excepting  one  recorded  as 
■“  very  slightly  turbid,”  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  24  samples  from  the  mains  of  the  Grand  Junc¬ 
tion  Company,  4  were  found  to  be  “very  slightly  turbid,” 
the  remainder  being  well  filtered,  clear,  and  bright. 

Of  the  26  samples  from  the  mains  ofthe  Southwark  and 
Vauxhall  Company,  one  was  recorded  as  “slightly  tur¬ 
bid,”  seven  as  “  very  slightly  turbid,”  and  eighteen  as  well 
filtered,  clear,  and  bright. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  collected. 

As  was  to  be  expected  from  the  observations  of  many 
previous  years,  the  amount  of  organic  carbon  in  the  water, 
together  with  the  degree  of  its  colour,  is  appreciably  in  ex¬ 
cess  of  that  present  during  the  Summer  and  Autumn. 
There  is  not,  however,  any  increase  in  the  proportion  of 
nitrate  and  chlorides,  or  any  decrease  in  the  proportion  of 
dissolved  oxygen. 

We  are  at  present  engaged  in  preparing  a  Report,  in 
which  we  shall  endeavour  to  place  before  you  as  a  whole 
the  results  of  the  analyses  made  by  us  during  the  past  year. 

We  have  the  honour  to  remain,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


RESEARCHES  ON  THE  COMPLEX  INORGANIC 

ACIDS  * 

By  WOLCOTT  GIBBS,  M.D., 

Rumford  Professor  in  Harvard  University. 


Phospho-Molybdates. 

The  application  of  molybdic  oxide  to  the  separation  and 
estimation  of  phosphoric  acid  has  given  a  special  interest 
to  the  phospho-molybdates,  and  they  have  accordingly 
been  studied  more  or  less  completely  by  several  chemists. 
The  most  thorough  investigations  which  we  possess  are 
those  of  Debray, f  Rammelsberg,J  and  Finkener,§  but 
particular  salts  have  been  examined  by  others,  and  these 
will  be  noticed  under  the  appropriate  special  headings. 

Phospho-molybdates  appear  to  be  formed  whenever 
phosphoric  acid  or  a  soluble  phosphate  is  brought  in  solu¬ 
tion  with  a  molybdate,  the  presence  of  a  free  acid  not 
being  essential.  They  are  also  formed  when  phosphates 
and  molybdates  are  fused  together,  when  molybdates  in¬ 
soluble  in  water  are  dissolved  in  phosphoric  acid,  when 
molybdic  oxide  is  digested  with  an  alkaline  phosphate, 

*  Proceedings  of  the  American  Academy  of  Arts  and  Sciences. 
Communicated  by  the  Author, 
t  Bull.  Soc.  Chim.,  2,  404. 
t  Berichte  der  Deut,  Chem,  Gesell.,  10,  1776. 

I  Ibid.,  11,1638. 


29 

and  when  insoluble  phosphates  and  molybdates  are  treated 
together  with  a  dilute  acid.  As  a  class  they  are  better 
defined  and  more  easy  to  obtain  pure  than  the  phospho- 
tungstates,  which  in  many  respedts  they  closely  resemble. 
When  phospho-molybdates  of  fixed  alkaline  bases  are 
heated,  they  at  first  give  off  water  of  crystallisation,  and 
by  careful  heating  may  be  obtained  anhydrous.  In  some 
cases,  however,  molybdic  oxide  is  volatilised  even  from 
salts  containing  fixed  alkaline  bases.  I  did  not  succeed  in 
obtaining  well-defined  pyro-phospho-molybdates  or  pyro- 
phospho-tungstates,  though  of  course  the  residues  of  the 
ignition  of  the  acid  salts  may  be  regarded  as  such.  When 
a  phospho-molybdate  is  dissolved  in  ammonia-water  and 
a  current  of  sulphydric  acid  gas  is  passed  into  the  hot 
solution,  sulpho-molybdates  are  formed  in  large  quantity. 
This  readtion  distinguishes  the  phospho-molybdates  from 
the  phospho-tungstates,  which  are  not  decomposed  under 
the  same  circumstances. 

Analytical  Methods.— The  determination  of  the  sum  of 
the  percentages  of  molybdic  and  phosphoric  oxides  was  usu¬ 
ally  effected, as  in  the  case  ofthe  phospho-tungstates  by  pre¬ 
cipitating  the  two  oxides  together  by  mercurous  nitrate, 
with  addition  of  mercuric  oxide  to  neutralise  the  free  nitric 
acid.  It  is  best  to  precipitate  from  a  boiling  solution,  and 
to  boil  for  a  short  time  after  adding  mercuric  oxide.  This 
last  must  always  be  in  small  excess.  On  account  of  the 
volatility  of  molybdic  teroxide,  it  is  not  possible  to  deter¬ 
mine  diredtly  the  sum  of  the  weights  of  the  two  oxides  by 
simple  ignition,  but  the  difficulty  may  be  readily  overcome 
by  the  following  process  : — The  filter  with  the  mercurous 
salts  is  to  be  cautiously  heated  in  a  platinum  crucible 
properly  inclined  to  the  vertical  axis  of  the  flame  until  the 
filter  is  completely  carbonised.  On  then  regulating  the 
heat  and  the  supply  of  air,  the  carbon  may  be  readily 
burned  off,  leaving  a  mass  of  mercurous  salts  mixed  with 
more  or  less  mercuric  oxide,  no  weighable  amount  of 
molybdic  teroxide  being  lost.  An  accurately  weighed 
quantity  of  anhydrous  normal  sodic  tungstate  in  fine 
powder  is  then  to  be  added,  and  the  contents  of  the  cru¬ 
cible  carefully  mixed  together  with  a  stout  platinum  wire 
previously  weighed  with  the  crucible  itself.  The  whole  is 
to  be  heated  at  first  by  radiation  from  a  small  iron  dish, 
and  afterwards  diredtly,  until  a  clear  white  fused  mass  is 
obtained.  A  second  ignition  and  second  weighing  will 
determine  whether  every  trace  of  mercury  has  been 
expelled.  It  is  almost  needless  to  remark  that  all  these 
operations  must  be  conduded  under  a  flue  with  a  good 
draught.  This  process  gives  excellent  results,  and  is  much 
less  tedious  than  would  perhaps  be  supposed. 

After  the  estimation  of  the  phosphoric  oxide,  the  molyb¬ 
dic  teroxide  is  best  determined  by  difference  from  the  sum 
of  the  weights  of  the  two  oxides  found  as  above.  No 
really  good  general  method  for  the  quantitative  separation 
and  estimation  of  molybdic  oxide  has  yet  been  given,  at 
least  no  one  which  is  sufficiently  accurate  to  serve  as  a 
check  upon  the  method  above  described.  The  ammonium 
salts  of  this  series  are  most  simply  analysed  by  igniting 
them  diredly  with  sodic  tungstate,  when  the  loss  of  weight 
corresponds  to  the  sum  of  the  water  and  ammonia. 

As  in  the  case  of  the  phospho-tungstates,  the  quantita¬ 
tive  determination  of  the  phosphoric  oxide  is  a  matter  of 
considerable  difficulty.  The  method  of  separation  by 
means  of  magnesia-mixture  has  been  carefully  studied  by 
Dr.  Gooch,  to  whose  paper  I  have  already  referred.*  Dr. 
Gooch  found  it  necessary  to  precipitate  the  ammonio- 
magnesic  phosphate  a  second  time,  a  single  precipitation 
giving  an  error  amounting  sometimes  to  6  or  7  per  cent  of 
the  phosphoric  acid  present.  After  re-solution  and  preci¬ 
pitation  by  ammonia,  the  mean  error  amounted  to  only 
0-65  per  cent,  which  makes  an  almost  insensible  correction 
when  the  quantity  of  phosphoric  oxide  is  small.  In  a  few 
instances  I  have  applied  this  corre&ion  after  a  double  pre¬ 
cipitation,  but  I  prefer  to  employ  the  following  method, 
which  gives  an  almost  perfect  separation  from  molybdic 

l 


*  Proceedings  of  American  Academy,  15, 53' 
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teroxide.  The  phosphoric  oxide  is  first  precipitated  from 
a  hot  solution  as  ammonio-magnesic  phosphate,  the  super¬ 
natant  liquid  after  complete  subsidence  carefully  decanted 
upon  an  asbestos  filter,  the  precipitate  washed  with 
magnesia-mixture  and  ammonia,  then  re-dissolved  in  the 
least  possible  quantity  of  hot  dilute  chlorhydric  acid  and 
re-precipitated  with  ammonia.  After  complete  subsidence 
and  decantation,  the  precipitate  is  boiled  with  successive 
portions  of  a  solution  of  ammonic  sulphide.  A  more  or 
less  dark  orange-red  solution  of  ammonic  sulpho-molybdate 
is  always  obtained  at  first,  but  after  two  or  three  repeti¬ 
tions  of  the  process  the  ammonic  sulphide  added  remains 
colourless  on  heating.  The  ammonio-magnesian  phos¬ 
phate  is  then  filtered  upon  the  asbestos  filter  already  em¬ 
ployed.  In  place  of  this  method  I  have  sometimes  em¬ 
ployed  the  following  modification,  which  gives,  I  think, 
equally  good  results.  After  the  first  precipitation  the 
phosphate  is  to  be  re-dissolved,  and  the  hot  solution  pre¬ 
cipitated  at  once  by  ammonic  sulphide  in  excess.  The 
precipitated  phosphate  is  then  to  be  boiled  two  or  three 
times  with  ammonic  sulphide  as  above.  Whatever  in¬ 
accuracy  is  inherent  in  this  method  depends,  in  my  judg¬ 
ment,  upon  the  fad  that,  as  Dr.  Gooch  has  shown,  the 
determination  of  phosphoric  acid  by  means  of  magnesia 
is,  under  the  most  favourable  circumstances,  a  less  accu¬ 
rate  process  than  has  been  supposed. 

The  determination  of  ammonia  and  the  alkalies  was 
effected  by  the  methods  already  described  in  the  case  of 
the  phospho-tungstates.  Water  must  be  estimated  by 
ignition  with  sodic  tungstate,  as  there  is  often  volatilisation 
of  molybdic  teroxide  when  a  phospho-molybdate  is  ignited 
at  a  temperature  sufficient  to  expel  its  water.  The  ana¬ 
lyses  require  great  care  and  no  small  amount  of  practice 
to  ensure  good  results.  As  in  the  case  of  the  phospho- 
tungstates,  the  alkaline  bases  are  best  determined  by 
difference. 

Twenty -four  Atom  Series. — Phospho-molybdic  acid. 
The  acid  of  this  series  was  first  obtained  by  Debray,  who 
prepared  it  by  boiling  ammonic  phospho-molybdate  with 
nitro-muriatic  acid,  and  allowing  the  solution  to  evaporate 
spontaneously.  I  find  that  this  is  a  good  method  of  ob¬ 
taining  the  acid,  but  the  following  details  should  be 
observed.  The  bright  yellow  ammonic  phospho-molybdate 
should  be  first  dried,  and  then  heated  with  a  large  excess 
of  strong  aqua  regia  in  a  casserole  over  an  iron  capsule  to 
serve  as  a  radiator.  In  this  manner  the  decomposition 
proceeds  very  regularly  and  without  succussions.  When 
it  becomes  necessary  to  add  fresh  acid,  the  supernatant 
liquid  should  be  allowed  to  settle  completely  and  then 
be  poured  off  carefully.  Fresh  acid  may  then  be  added, 
and  the  process,  which  is  at  best  a  slow  one,  continued. 
When  the  ammonium  salt  has  disappeared,  the  liquid  is 
to  be  evaporated  until  the  excess  of  nitric  and  chlorhydric 
acids  has  been  expelled.  On  standing,  large  bright 
yellow  odahedral  crystals  are  obtained  from  the  very  con¬ 
centrated  solution.  These  may  be  re-dissolved  and  re¬ 
crystallised,  but  there  is  always  some  loss  in  the  process 
of  purification,  because  solution  in  water  produces  more  or 
less  decomposition  of  the  acid,  with  formation  of  a  pale 
greenish  white  crystalline  body.  This  substance  passes 
very  readily  through  a  filter,  and  the  solution  of  the  acid 
must  be  allowed  to  settle  completely  before  the  clear 
supernatant  liquid  is  brought  upon  the  filter.  Debray  ob¬ 
tained  three  different  hydrates  of  phospho-molybdic  acid, 
to  which  he  gave  respectively  the  formulae — 


°'9945  grm.  lost  by  ignition  with  W04Na2  0-2362  grm. 
=  23-75  Per  cent  water. 

1-4588  grm.  gave  0-0713  grm.  P207Mg2  =  3-i2  per  cent 
P2C>5. 

The  analysis  leads  to  the  formula — 

24Mo03.P205.3H20  +  59aq, 


which  requires : — 

24M0O5 
P205 . . 
62H20  .. 


Calc. 

Found, 

•  3456 

73-3I 

73'J3 

.  142 

3-or 

3-12 

.  1116 

23-68 

23-75 

47H 

IOO'OO 

The  phosphoric  oxide  was  determined  by  double  preci¬ 
pitation  and  treatment  with  ammonic  sulphide.  The 
molybdic  oxide  was  estimated  by  difference.  The  crys¬ 
tallised  acid  effloresces  so  readily  that  the  precise  deter¬ 
mination  of  the  water  is  difficult.  In  a  portion  of  the 
crystals  which  had  effloresced  in  a  very  marked  degree — 


0-9873  grm.  lost  on  ignition  with  W04Na2  0-1760  grm. 
=  17-82  per  cent  water. 

2-2472  grms.  gave  0-1163  grm.  P207Mg2  =  3-3i  per  cent 
P205. 


The  ratio  of  the  molybdic  to  the  phosphoric  oxide  is,  in 
this  analysis,  also  24:1;  and,  if  we  compute  the  results 
of  both  analyses  for  an  anhydrous  compound  of  the  two 
oxides,  we  find — 


Calc. 

24M0O3  ..  3456  96-06  95-91  95-97 

P205..  ..  142  3-94  4-06  4-03 

3598  100-00  100-00  IOO'OO 

The  analyses  leave,  I  think,  no  reasonable  doubt  as  to 
the  ratio  of  the  two  oxides.  Phospho-molybdic  acid  there¬ 
fore  corresponds  in  composition  with  phospho-tungstic 
acid,  the  ratio  of  the  two  oxides  being  24  :  1,  as  given  by 
Finkener,*  and  not  20:1,  as  stated  by  Debray.  With 
resped,  however,  to  the  number  of  atoms  of  water  in  the 
crystallised  odahedral  hydrate,  I  may  remark  that,  while 
the  analysis  agrees  best  with  the  formula  given,— 
24Mo03.P205.3FI20  +  59aq, 

it  is  much  more  probable  that  the  acid  really  contains  an 
atom  less  of  water,  and  that  its  formula,  apart  from  the 
question  of  basicity,  is — 

24Mo03.P205.6H20  +  55aq, 
like  24W03.P205.6H20  4-55aq, 

already  described.  This  formula  requires  23-38  per  cent 
water,  instead  of  23-75  per  cent,  as  found.  Debray  found 
23-40  per  cent.  As  already  stated,  the  crystals  analysed 
were  dried  by  pressure  with  woollen  paper  after  draining 
off  a  syrupy  mother-liquor,  and  may  therefore  not  have 
been  perfectly  free  from  extraneous  water.  Finally,  the 
analyses  of  Finkenerled  also  to  the  formula  with  61  atoms 
of  water,  and  I  shall  adopt  this  as  the  definite  constitution 
of  the  odahedral  hydrate.  Finkener’s  work  has  not  yet 
been  published  in  detail ;  but,  from  the  abstract  which  he 
has  given,  it  clearly  appears  that  we  owe  to  him  the  esta¬ 
blishment  of  the  true  constitution  of  the  only  phospho- 
molybdic  acid  yet  obtained.  As  already  mentioned,  there 
are  two  other  hydrates  of  phospho-tungstic  acid  having 
respedively  the  formulae — • 


2oMo03.P205.3H20-b2iaq, 
2oMo03.P205.3H20+48aq, 
and  2oMo03.P205.3H20+38aq. 

Unfortunately  he  has  not  given  either  the  methods  or 
the  complete  results  of  his  analyses.  In  the  first  hydrate 
he  found  13 -30  per  cent,  in  the  second  23-40  per  cent,  and 
in  the  third  19-60  per  cent  of  water. 

I  obtained  the  acid  only  in  transparent  odahedral  crys¬ 
tals  which  had  a  bright  yellow  colour.  Of  these  crystals, 
dried  by  pressure  with  woollen  paper  : — 


24W03.P205.6H20  +47aq, 
and  24W03.P205.6H20-f34aq. 

The  two  hydrates  of  phospho-molybdic  acid  described 
by  Debray  would  correspond  to  the  formulae — 

24Mo03.P205,6H20  -|-  24  aq, 
and—  24Mo03.P205.6H20  +  43aq, 

if  we  suppose  them,  as  is  most  probable,  to  belong  to  the 
24-atom  series.  The  first  formula  requires  13-05  per  cent, 


*  Loc.cit . 
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the  second  ig‘66  per  cent  water.  Debray  found  i3'og  per 
cent  and  ig’6o  per  cent.  Finkener  obtained  still  another 
hydrate,  containing  about  32  atoms  of  water,  basic  water 
included. 

Phospho-molybdic  acid  dissolves  very  readily  in  Water, 
forming  a  colourless  liquid  which  has  a  strong  acid  re¬ 
action.  As  already  stated,  the  solution  is  always  accom¬ 
panied  by  a  slight  decomposition,  with  formation  of  a  very 
pale  greenish  white  crystalline  substance.  A  precisely 
similar  decomposition  is  observed  in  the  solution  of  the 
corresponding  phospho-tungstic  acid.  The  crystals  lose 
..all  £heir  water  when  slightly  ignited.  According  to 
Finkener,  three  atoms  of  water  remain  at  140°  C.  The 
:  solution  /eadily  expels  carbonic  dioxide  from  the  alkaline 
.carbonates.  The  question  of  the  basicity  of  the  acid  will 
ibe  discussed  farther  on. 

24  :  3  Amnionic  Phospho-molybdate. — The  constitution 
•  of  the  beautiful  .yellow  salt  which  is  formed  when  an  excess 
■■of  a  mineral  acid  is  added  to  a  solution  containing  molyb- 
■  die  and  phosphoric  oxides  and  a  salt  of  ammonium,  has 
.  long  been  in  dispute.  The  analyses  of  Svanberg  and 
.'Struve,* * * §  Nutzinger,f  Sonnenschein,.}  Lipowitz,§  and 
;  Seligsohn,||  gave  results  which  differed  very  sensibly  from 
>  each  other,  according  to  the  method  of  analysis  employed. 
iDebray  gave  the  formula — 

2oMo03.P205  3(NH4)20+3aq, 

t>Ut  without  the  details  of  his  analysis.  More  recently  the 
subject -has  been  examined  with  great  care  by  Finkener, 5T 
Who  has  arrived  at  the  conclusion  that,  though  the  per¬ 
centages  of  water  and  ammonia  may  vary  within  wide 
limits,  the  ratio  of  the  molybdic  and  phosphoric  oxides  is 
always  as  24  :  x. 

With  respect  to  the  preparation  and  properties  of  the 
yellow  ammonium  salt,  I  have  little  to  add  to  what  has 
been  done  by  these  chemists.  I  repeatedly  prepai'ed  the 
salt  for  analysis,  usually  by  mixing  solutions  of  amnionic 
molybdate — 7  :  3  salt — and  phosphate,  adding  nitric  acid 
in  excess  to  the  solution,  and  boiling.  When  the  mixed 
solution  is  boiled  for  a  short  time,  the  precipitation  of  the 
yellow  salt  is  complete  after  standing  until  the  liquid  be¬ 
comes  cold.  In  the  publication  of  this  result,  which  is 
.important  in  analysis,  I  have  been  anticipated  by  Atter- 
iberg**  ;  but  I  propose  in  another  paper  to  give  the  results 
'of  my  work  on  the  quantitative  determination  of  phos- 
iphoric  acid,  and  will  then  give  ample  details. 

As  regards  the  composition  of  the  yellow  phospho- 
Molybdates  of  ammonium,  my  results  do  not  agree  with 
those  of  Finkener,  as  I  think  I  have  evidence  that,  as  in 
the  case  of  the  phospho-tungstates,  there  are  series  of 
phosplio-molybdates  in  which  the  ratio  of  the  molybdic 
to  the  phosphoric  oxide  is  an  20  :  x,  as  22  :  1,  and  as  24  :  1. 
In  one  preparation — 

i-i4g2  grm.  lost  on  ignition  with  W04Na2  o‘o82j  grm1 
NH3  and  H20  =  7‘2o  per  cent. 

°'59°5  grm-  lost  on  ignition  with  W04Na2  0^432  grm. 
NH3  and  H20  =  7,3i  per  cent. 

17*58  grm.  gave  o' 1027  grm.  P207Mg2  =  3,83  per  cent 
P205. 

o'g8o6  grm.  gave  0-0567  grm.  P207Mg2  =  3-70  per  cent 
P^O^. 

i'89°3  gnn.  gave  o'i32i  grm.  NH4C1  =  3’20  per  cent 
(NH4)20. 

In  these  analyses  the  first  determination  of  the  phos¬ 
phoric  oxide  was  made  by  double  precipitation  only,  with¬ 
out  subsequent  treatment  with  ammonic  sulphide ;  but  in 
the  second  this  reagent  was  employed  in  the  manner  above 
described.  The  ratio  of  Mo03  to  P205  is  almost  precisely 


*  Journal  fiir  Praktische  Chemie,  44,  291. 

I  Pharmaceut.  VierteJahresschri/t,  4, 549. 

t  Jour.  f.  Prakt.  Chemie ,  53,  342. 

§  Poggendorffs  Annalen,  109, 135. 

It  Jour.  f.  Prakt.  Chemie ,  6 7,  470. 
y  Loc.  cit. 

**  Berichte  der  Deutsch.  Chem.  Gcsselschaft,  14, 1217. 


24 : 1,  and  the  analyses  correspond  closely  with  the  for¬ 
mula — 

24Mo03.P205.3(NH4)20  +  24Mo03.P203.2(NH4)20.H20 


which  requires- 

Cak. 

Mean. 

48M0O3 

6912 

8905 

8g-oo 

—  — 

2P20j 

284 

3-66 

373 

37°  3-83 

5(NH4)20.. 

260 

3'35 

3‘39 

3'39 

i7H20  . .  .. 

306 

3 ’94 

3-80 

3-81  3-92 

7762 

lOO'OO 

IOO'OO 

Acid  salts  of  similar  type  occur  frequently  in  the  class 
of  phospho-molybdates,  as  in  that  of  phospho-tungstates. 

(To  be  continuedi) 
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PHILOSOPHICAL  SOCIETY  OF  GLASGOW. 

Chemical  Section. 

December  5,  1881. 

Mr.  Robert  R.  Tatlock,  President,  in  the  Chair. 

Dr.  Wallace  delivered  his  opening  address,  “  The 
Dissociation  of  Chemical  Compounds ,”  illustrating  his 
subject  by  numerous  experiments  : — 

There  are  in  chemistry  two  great  and  leading  methods 
of  research  which  have  contributed  equally  to  the  advance¬ 
ment  of  our  knowledge  of  the  relations  of  the  various 
elements  to  one  another.  One  of  them  is  called  analysis, 
or  decomposition,  or  dissociation — although  the  last- 
named  term  expresses  analysis  in  a  somewhat  restricted 
sense  ;  the  other  is  denominated  synthesis,  or  combina¬ 
tion.  It  is  to  the  first  of  these  methods  of  enquiry  that  I 
shall  ask  you  to  follow  me  in  the  remarks  1  shall  address  to 
you,  and  chiefly  in  the  more  limited  sense  implied  in  the 
term  dissociation 

The  word  analysis  in  chemistry  signifies  a  separation  or 
splitting-up  of  a  body  into  its  component  parts,  such 
separated  parts  differing  from  each  other  and  from  the 
original  body  from  which  they  were  taken.  This  defini¬ 
tion  of  analysis  at  once  distinguishes  chemistry  from 
physics  in  the  restricted  application  of  the  word.  If  we 
take  a  piece  of  marble,  we  can  examine  it  either  physically 
or  chemically.  In  the  first  case  we  may  estimate  the 
exact  size  of  the  stone,  its  absolute  weight  in  pounds, 
grms.,  or  grains,  as  the  case  may  be;  its  weight  as  com¬ 
pared  with  that  of  an  equal  bulk  of  water,  or  specific 
gravity,  as  it  is  usually  termed  ;  its  relations  to  light,  heat, 
and  electricity  ;  its  comparative  hardness,  and  many  other 
qualities.  We  may  also,  by  mechanical  means,  break  the 
lump  in  pieces  and  reduce  it  to  powder;  but  each  minute 
fragment  will  still  be  a  piece  of  marble,  unchanged  in  all 
its  properties.  But  how  different  is  a  chemical  examina¬ 
tion  !  The  application  of  an  acid  at  once  discloses  the 
fact  that  the  mineral  contains  a  gas,  and  also  a  body 
which  dissolves  in  the  acid,  forming  a  clear  solution,  from 
which  it  may  afterwards  be  obtained  by  appropriate 
means.  This  is  analysis  or  decomposition.  The  same 
mineral — which  is  simply  one  of  the  many  forms  of  lime¬ 
stone — if  exposed  to  a  full  red-heat  in  a  furnace,  is  sepa¬ 
rated  into  its  constituents;  lime  remains  behind,  while 
carbonic  anhydride— or,  as  it  is  commonly  called,  car- 
,  bonic  acid  gas,  escapes  with  the  products  of  the  combus¬ 
tion  of  the  coal,  although  it  can  readily,  by  appropriate 
means,  be  collected  and  its  properties  examined.  This  is 
dissociation,  or  the  separation  of  a  compound  body  into 
its  constituents,  without  the  intervention  of  any  other 
chemical  agent.  By  various  methods — some  extremely 
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simple,  others  highly  complex — all  substances,  animal, 
vegetable,  and  mineral,  within  our  reach,  have  been  ana¬ 
lysed  or  decomposed,  or  dissociated,  until  we  have  arrived 
at  a  number  of  bodies  which  we  call  elements — about  65 
in  number — which  we  have  never  yet  been  able  to  tear 
asunder  into  any  simpler  form  of  matter.  Of  these  the 
greater  number  are  metals,  while  a  comparatively  small 
proportion — about  one-fifth  of  the  whole — are  either 
gaseous  or  possess  properties  of  an  opposite  character  to 
those  of  the  metals.  Among  the  latter,  I  may  mention 
sulphur,  phosphorus,  iodine,  bromine,  and  carbon.  The 
distinction  between  the  metals  and  non-metallic  elements 
is  not,  however,  so  precise  and  absolute  as  might  at  first 
be  supposed ;  phosphorus  is  closely  allied  to  the  metal 
arsenic,  the  metal  chromium  forms  compounds  like  those 
ol  sulphur,  and  there  are  many  other  singular  analogies. 
It  was  long  accepted  as  an  axiom  in  chemistry  that  the 
gas  hydrogen  was  a  metal,  or  aCted  the  part  of  one  ;  but 
it  has,  within  the  last  few  years,  actually  been  condensed 
by  intense  pressure  and  extreme  cold  into  a  liquid,  and 
even  into  a  solid  metal.  Of  this,  however,  I  shall  speak 
further  on. 

The  forces  by  which  bodies  may  be  dissociated  are 
various,  but  by  far  the  most  important  is  heat.  In  many 
cases  compounds  appear  to  have  their  constituents  grouped 
together  so  loosely  that  the  most  insignificant  application 
of  force  suffices  to  break  them  up.  Thus  the  compounds 
usually  called  chloride  and  iodide  of  nitrogen  (consisting 
of  ammonia,  the  hydrogen  of  which  is  more  or  less  com¬ 
pletely  replaced  by  chlorine  or  iodine)  explode  with  vio¬ 
lence  on  being  touched  with  a  feather,  or  by  mere  agita¬ 
tion  of  the  air  by  which  they  are  surrounded.  The  green 
hydrated  oxide  of  copper  holds  its  combined  water  so 
feebly  that,  on  heating  to  the  boiling-point,  even  below 
water,  it  is  separated,  and  the  black  anhydrous  oxide  is 
produced.  A  weak  solution  of  the  crystallised  chloride  o! 
cobalt,  on  being  heated  to  boiling  in  a  sealed  tube  one- 
third  full,  changes  from  the  hydrated  to  the  anhydrous 
condition,  the  separation  of  the  water  of  hydration  being 
made  apparent  to  the  eye  by  the  liquid  changing  from  pink 
to  blue.  Many  ammoniacal  salts  become  dissociated  to  a 
certain  extent  on  their  solutions  being  heated.  The 
oxides  of  mercury  are  readily  decomposed  at  a  low  red- 
heat  (6oo°to  700°  F.),  and  those  of  silver,  gold,  and  pla¬ 
tinum  all  give  off  their  oxygen,  leaving  the  metals  in  a 
pure  condition,  on  exposure  to  a  moderate  heat.  In  other 
cases  the  decomposition  is  only  partial,  as  when  the  black 
or  binoxide  of  manganese  is  converted  into  the  lower  brown 
oxide,  when  chromic  acid  gives  off  half  its  oxygen,  and 
becomes  the  green  oxide  of  chromium,  when  iron  pyrites 
gives  off  part  of  its  sulphur ;  and  many  other  cases  of  a 
similar  nature. 

Heat  is  only  one  of  the  many  forms  of  force  by  which 
compound  bodies  are  affeCted.  Light  has  a  distinct  power 
of  decomposing  many  chemical  compounds.  The  salts  of 
silver  are  particularly  sensitive  to  light,  and  the  art  of 
photography  depends  entirely  upon  the  effeCt  of  light  on 
silver  salts  and  other  compound  bodies.  Vegetable  colours 
are  also  readily  changed  by  light,  but  by  far  the  most  im¬ 
portant  function  played  by  light  in  decomposing  compound 
bodies  is  displayed  in  the  phenomena  of  plant  life,  in  which 
carbonic  anhydride,  water,  and  ammonia  are  decomposed, 
and  their  elements  re-arranged  so  as  to  give  rise  to  an 
infinite  multitude  of  new  combinations,  while  oxygen  gas 
is  freely  given  off. 

Electricity  is  a  potent  agent  of  dissociation,  and  is  fre¬ 
quently  used  by  the  chemist,  especially  for  the  separation 
of  metals  from  their  solutions.  One  of  the  most  familiar 
illustrations  of  the  action  of  voltaic  electricity  upon  che¬ 
mical  compounds  is  the  decomposition  of  water,  in  which 
the  two  gases  of  which  it  is  composed — oxygen  and 
hydrogen — pass  off  from  the  two  electrodes  or  terminals  of 
the  wires  of  the  battery.  A  convenient  form  of  the 
arrangement,  as  a  leCture  illustration,  is  that  in  which  the 
gases,  as  they  stream  off,  are  collected  in  graduated  tubes, 
bo  that  the  analysis  is  really  quantitative.  Although  it  is 
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wandering  a  little  from  our  subject,  it  may  be  inteiesting 
to  consider  for  a  moment  how  it  is  that  the  gases  appear 
at  the  two  poles,  which  may  be  many  inches  apart.  If 
we  take  a  molecule  of  water,  composed  of  one  atom  of 
oxygen  and  two  atoms  of  hydrogen,  and  suppose  this 
molecule  to  occupy  a  position  in  close  contact  with  one  of 
the  poles,  we  can  understand  how  one  of  the  gases,  say 
the  oxygen,  is  evolved  at  that  pole;  but  how  does  the 
hydrogen  travel  to  the  other  pole  ?  The  answer  to  this  is, 
that  it  does  not  travel  at  all,  but  unites  with  the  oxygen  of 
the  nearest  molecule  of  water  in  the  direction  of  the 
current,  which  in  turn  gives  up  its  hydrogen  to  the  next 
molecule,  and  so  on  until  the  other  pole  is  reached  and  the 
gas  is  disengaged.  We  have,  as  it  were,  a  polarisation  of 
the  water,  by  virtue  of  which  we  may  conceive  that  a  series 
of  molecules  are  distorted  so  as  to  have  their  oxygen 
pointing  in  one  direction  and  their  hydrogen  in  the  other, 
the  ultimate  effeCt  being  as  I  have  stated. 

1  may  make  another  digression,  but  only  for  a  moment, 
to  ask  your  attention  to  the  terms  atom  and  molecule. 
With  regard  to  atoms,  we  know  the  relative  weight  of 
these,  and,  in  the  case  of  gases,  their  relative  dimen¬ 
sions,  but  of  their  aCtual  weight  or  size  we  are,  and  must 
ever  remain,  in  ignorance.  It  is  true  that  in  the  case  of 
certain  elementary  gases,  mathematicians  have  made 
estimates  of  their  probable  size  (for  example,  it  has  been 
calculated  that  the  atom  of  hydrogen  does  not  exceed  one 
five-millionth  of  an  inch  in  diameter) ;  but  even  in  such 
estimates  as  these  we  cannot  tell  whether  we  are  dealing 
with  ultimate  atoms  or  molecules  composed  of  an  aggre¬ 
gation  of  atoms.  It  is  certain  that  some  gases,  such  as 
chlorine  and  iodine  vapour,  are  composed  of  molecules  or 
grouped  atoms,  since  these  can  be  dissociated  by  heat, 
the  gases  expanding  in  volume  when  the  dissociation  takes 
place.  Neither  can  we  tell  whether  elements,  in  com¬ 
bining  together,  unite  atom  to  atom  or  molecule  to  mole¬ 
cule.  In  water,  one  of  the  simplest  of  chemical  compounds, 
since  it  contains  only  two  elements,  we  have  oxygen  and 
hydrogen  in  the  proportion  of  one  atom  of  the  former  to 
two  atoms  of  the  latter.  But  we  cannot  tell  how  these 
atoms  are  grouped.  We  can  represent  it  with  an  atom  of 
oxygen  in  the  centre  with  one  of  hydrogen  on  each  side, 
or  with  one  of  oxygen  above  and  a  double  atom  of  hydro¬ 
gen  below  ;  but  these  are  not  at  all  likely  to  be  correct.  It 
is  almost  absolutely  certain  that  the  molecule  of  water 
has  a  geometric  or  solid  figure,  which  could  not  be  made 
up  of  less  than  six  atoms,  and  probably  is  much  more 
complex.  A  system  of  representations  of  compound 
bodies  by  diagrams,  called  graphic  formula,  have  for  some 
years  been  employed  by  some  of  our  leading  chemists, 
and  are  said  to  be  useful  in  teaching  the  science.  To  my 
mind  they  form  a  stumbling-block  rather  than  an  assist¬ 
ance  to  the  student,  who  is  constantly  confronted  with 
representations  of  arrangements  which  cannot  by  any 
possibility  exist  in  nature. 

Other  examples  of  the  dissociation  of  compounds  by 
electrical  agency  might  be  mentioned.  Hydrochloric  acid 
is  easily  decomposed,  hydrogen  gas  being  given  off  at  one 
pole  and  chlorine  at  the  other  ;  but  the  chlorine,  being 
soluble  in  the  liquid  hydrochloric  acid  to  some  extent,  is 
not  immediately  evolved  in  the  gaseous  state.  Its  pre¬ 
sence  may,  however,  be  evidenced  by  its  bleaching  action 
upon  vegetable  dyes — indigo,  for  example,  being  at  once 
decolourised  by  the  electrolysed  hydrochloric  acid.  In  like 
manner  hydriodic  acid  is  decomposed  by  the  electrical 
current — or,  what  amounts  to  the  same  thing,  a  solution 
of  potassium  iodide  acidulated  with  hydrochloric  acid. 
On  passing  the  current,  iodine  is  immediately  set  free,  and 
may  be  distinguishing  by  forming  a  blue  compound  with 
starch,  while  hydrogen  is  disengaged  at  the  opposite  pole. 

In  the  praCt'cal  arts  the  deposition  of  metals  has  now 
become  an  industry  of  enormous  dimensions.  The  manu¬ 
facture  of  eleCtro-plate  alone  engages  thousands  of  opera¬ 
tives  in  Birmingham,  Sheffield,  and  other  towns ;  and, 
among  other  branches  of  the  art,  I  may  mention  eleCtro- 
gilding,  and  the  deposition  of  copper,  brass,  and  nickel — ■ 
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the  last  a  comparatively  new  industry,  which  is  rapidly 
assuming  large  proportions.  In  these  cases  the  battery 
has  been  replaced  by  the  steam-engine,  the  mechanical 
force  of  which  is  converted  into  the  eleCtric  current  by  the 
magneto-eleCtric  machine,  where  permanent  magnets  are 
employed,  or  the  dynamo  machine,  in  which  electro¬ 
magnets  are  used. 

The  faCt  of  metals  being  constantly  set  free  at  one  pole 
of  a  battery,  while  what  we  call,  for  want  of  a  better 
name,  non-metallic  elements,  appeared  at  the  other,  led 
many  years  ago  to  the  introduction  of  the  term  electro¬ 
positive  elements  for  the  metals,  including  hydrogen,  and 
eleCiro-negative  for  the  opposite  group,  including  chlorine, 
iodine,  bromine,  fluorine,  oxygen,  sulphur,  and  so  on. 
These  terms,  however  useful  in  their  time,  are  scarcely,  if 
at  all,  used  by  chemists  at  the  present  day. 

To  return  to  the  adtion  of  heat  in  its  adtion  upon  che¬ 
mical  compounds,  I  have  now  to  carry  you  a  little  further. 
We  have  seen  that  many  compounds  are  readily  decom¬ 
posed  ;  but  there  are  others  which  require  the  highest 
temperature  at  our  command  for  their  decomposition. 
Until  very  recently  water  was  supposed  to  be  incapable  of 
being  separated  into  its  elements  by  heat  alone.  By  an 
ingenious  contrivance  Sir  William  Grove  succeeded  in 
effecting  the  re-solution  of  this  compound,  and  in  this 
way  : — In  a  flask  water  was  made  to  boil,  and  in  a  tube 
which  received  the  steam  a  succession  of  eleCtric  sparks 
were  passed  from  a  Rhumkorff  coil,  and  the  steam  further 
on  was  condensed,  while  the  gases  formed  by  the  dissocia¬ 
tion  of  the  watery  vapour  by  the  intense  heat  of  the  elec¬ 
tric  spark  were  carried  forward  by  an  aspirator  or  Sprengel 
pump  into  an  appropriate  receiver.  In  this  case  the 
gases,  once  separated,  were  pushed  on  by  the  large  volume 
of  steam,  otherwise  they  would  have  re-combined.  In 
many  experiments  in  the  laboratory  we  use  the  eleCtric 
spark  to  explode  mixtures  of  oxygen  and  hydrogen,  and  it 
is,  in  faCt,  the  only  means  we  can  employ  if  we  have  to 
measure  the  amount  of  condensation  which  follows  the 
explosion.  We  can  readily  produce,  in  furnaces,  degrees 
of  temperature  amply  sufficient  for  the  decomposition  of 
water  (2000°  C.,  or  3632°  F.),  and  there  is  not  the  slightest 
doubt  that  such  decomposition  is  constantly  taking  place; 
but  the  gases  are  immediately  re-combined.  But  there 
are  complications  in  this  case — the  carbon  of  the  fuel  re¬ 
ads  upon  a  portion  of  the  watery  vapour,  and  carbonic 
oxide  and  carburetted  hydrogen  result,  which,  on  the  top 
of  the  fuel,  burn  to  carbonic  acid  and  water — exadly  the 
same  result  following  as  if  there  had  been  no  decomposi¬ 
tion  of  the  water.  As  the  heat  absorbed  or  rendered  latent 
in  the  ad  of  decomposition  is  exadly  equivalent  to  that 
which  results  from  the  subsequent  combustion,  it  follows 
that  the  introdudion  of  steam  into  a  furnace  does  not  in¬ 
crease  the  gross  amount  of  heat  due  to  the  combustion  of 
the  fuel,  but  it  frequently  has  the  useful  effed  of  carrying 
forward  in  the  furnace  the  zone  of  highest  temperature, 
and  so  serves  a  useful  purpose. 

Perhaps  the  most  important  example  of  dissociation 
presented  to  us  within  a  comparatively  recent  period  is 
that  of  carbonic  acid  gas,  which  was  effeded  by  Deville  in 
1868.  This  eminent  chemist  showed  that  at  an  extremely 
high  temperature  carbonic  acid  (C02)  is  dissociated  into 
carbonic  oxide  (CO)  and  oxygen.  Further  than  this,  CO 
is  decomposed,  two  atoms  of  it  giving  one  atom  of  carbon 
and  one  atom  of  carbonic  anhydride,  the  ultimate  result 
being  the  re-solution  of  the  original  compound  into  carbon 
and  oxygen.  A  peculiar  arrangement  is  required  for  the 
performance  of  this  process — a  ring  of  metal  kept  cold  by 
a  current  of  water  being  close  to  the  gases,  heated  to  an 
intense  degree  by  the  eledric  spark,  and  the  carbon  is 
deposited  upon  the  cold  metal.  I  consider  this  a  most 
important  discovery,  not  merely  as  a  scientific  fad,  but  as 
an  explanation  of  phenomena  which  could  not  otherwise 
be  accounted  for.  In  an  ordinary  furnace,  such  as  those 
employed  in  the  Siemens-Martin  process,  and  others  in 
which  an  intense  heat  is  obtained,  there  is  evidently  a 
limit  beyond  which  no  further  increase  of  temperature  can 


be  obtained — for  this  reason,  that  carbon  and  oxygen 
refuse  to  combine  at  a  very  exalted  temperature,  the  exad 
degree  of  which  we  cannot  exadly  define,  but  which  has 
been  estimated  at  about  5000°  F. 

In  the  compounds  of  carbon  and  hydrogen  we  have  a 
more  familiar  illustration  of  dissociation.  If  we  pass  one 
of  the  gaseous  hydrocarbons,  containing  a  large  proportion 
of  carbon — such,  for  example,  as  ethene  (C2H4),  popularly 
known  as  olefiant  gas,  or  the  vapour  of  a  liquid  hydro¬ 
carbon  such  as  benzene,  or  of  a  solid  such  as  naphthalene 
through  a  glass  tube  heated  to  bright  redness,  a  deposit  of 
carbon  takes  place,  and  the  gas  or  vapour  that  passes  on 
contains  a  greater  or  less  proportion  of  methane  or  marsh- 
gas  (CH4).  This  is  a  well  known  fad  in  some  manu¬ 
facturing  processes.  In  gas  making,  the  retorts,  especi¬ 
ally  at  the  back,  become  coated,  often  to  the  extent  of 
several  inches  in  thickness,  with  a  solid  deposit  of  carbon, 
which  results  from  the  decomposition  of  the  gaseous  liquid 
and  solid  hydrocarbons  evolved  from  the  coal  by  theadion 
of  heat.  We  may  go  further  than  this,  and  say  that  the 
produdion  of  illuminating  gas  from  coal  is  itself  an  illus¬ 
tration  of  dissociation,  for  carbon  is  left  behind,  mixed 
with  the  mineral  matter  of  the  coal,  forming  coke,  while 
the  hydrogen  and  oxygen  combine  with  a  portion  of  the 
carbon,  forming  gaseous  and  liquid  hydrocarbons  and 
carbonic  oxide,  besides  some  other  compounds  containing 
sulphur  and  nitrogen.  Again,  if  we  distil  coal-tar  or 
crude  paraffin  oil  we  obtain  in  the  retort  or  still  a  portion 
of  solid  carbon  and  a  distillate  of  oils,  containing  less 
carbon  than  the  original  liquid.  If  we  bring  paraffin  oil 
drop  by  drop,  or  in  a  thin  stream,  into  a  gas-retort  heated 
to  bright  redness,  a  thin  and  poor  gas  is  obtained,  and 
much  solid  carbon  is  set  free,  but  at  a  low  red-heat  a  rich 
gas  is  produced,  with  no  carbonaceous  deposit.  But  to 
pursue  this  subject  further,  marsh-gas,  by  exposure  to  a 
still  higher  temperature,  either  by  the  eleCtric  spark  or  in 
a  porcelain  tube  placed  in  a  furnace,  yields  hydrogen  and 
a  richer  hydrocarbon,  acetylene  (C2H2),  which  in  turn  is 
decomposed  into  carbon,  hydrogen,  and  some  marsh-gas, 
the  ultimate  result  being  that  all  hydrocarbons  are  resolv¬ 
able  by  heat  alone  into  carbon  and  hydrogen. 

I  could  dwell  on  this  subject  much  further,  but  it  is  un¬ 
necessary.  Let  us  now  see  to  what  conclusion  these  ex¬ 
perimental  results  lead.  It  is  simply  this — that  by  the 
adtion  of  heat  all  compound  bodies  are  resolvable  into 
their  elementary  constituents,  and  that  if  we  had  a 
world,  or  planet,  or  sun,  the  temperature  of  which  was 
sufficiently  high,  we  should  there  have  simply  a  collection 
of  elementary  bodies.  That  is  a  conclusion  to  which  we 
are  forced  by  experiment  and  analogy.  Some  of  us  may 
not  be  able  to  realise  the  existence  of  such  conditions  as  I 
have  stated  as  being  necessary,  but  we  must  acknowledge 
that,  if  such  conditions  did  exist,  the  result  would  follow, 
just  as  we  accede  to  the  statement  that  if  water  is  exposed 
to  a  sufficiently  low  temperature  it  will  freeze. 

(To  be  continued.) 


CORRESPONDENCE. 


CAUSTIC  POTASH. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  midst  of  a  general  depression  of  the  alkali 
trade,  there  is  a  branch  which  has,  I  think,  been  somewhat 
overlooked  by  our  usually  enterprising  manufacturers.  I 
mean  the  production  of  a  “  Commercial  Caustic  Potash  ’* 
suitable  for  soft  soap  makers.  As  is  well  known,  the 
usual  method  of  obtaining  caustic  potash  lye  is  by  causti- 
cising  American  potashes  (solution)  at  a  high  specific 
gravity,  drawingoff  the  supernatant  clear  liquor  for  saponi¬ 
fying  the  oil,  and  washing  the  residual  lime  several  times, 
and  using  this  for  making  up  a  fresh  quantity  of  lye  instead 
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of  water.  This  process  involves  a  large  outlay  of  capital 
and  occupies  a  very  considerable  space,  and,  moreover, 
it  is  a  very  unscientific  or  “rule-of-thumb”  process,  giving 
a  product  of  very  uncertain  composition.  What  is  re¬ 
quired  is  a  caustic  potash  containing  about  70  per  cent 
hydrate  of  potash  and  reasonably  free  from  soda  salts  and 
carbonic  acid.  If  such  an  article  could  be  produced  at  a 
moderate  price,  it  would  be  a  great  boon  to  soap  makers, 
and  I  am  certain  it  would  command  a  large  sale.  As  far 
as  I  can  ascertain,  there  is  only  one  works  in  England 
producing  caustic  potash,  and  their  product  is  certainly 
very  pure,  but  the  price  is  proportionately  high  ;  doubt¬ 
less  it  is  very  costly  to  manufacture  this  high-strengthed 
article.  There  may  be  obstacles  in  connection  with  the 
manufacture  of  this  article,  but  I  have  no  doubt  the  skill 
and  perseverance  of  our  chemists  would  overcome  these 
difficulties. — I  am,  &c., 

R.  J.  T. 

St.  Helens,  January  17, 1882. 


THE  NEW  ALKALOID— HOMO-QUININE. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Mr.  David  Howard,  by  his  letter  in  the  Chemical 
News,  vol.  xlv.,  p.  21,  seems  to  imply  that  the  note  by 
Mr.  Barret  and  myself  (vol.  xlv.,  p.6)  casts  some  doubt  on 
the  existence  of  homo-quinine.  I  beg  to  point  out,  there¬ 
fore,  that  we  did  not  give  expression  to  any  such  doubt. 
Mr.  Howard  is  a  high  authority  on  such  matters,  and  we 
had  no  desire  to  call  in  question  his  results.  We  merely 
directed  attention  to  a  compound  that  may  be  easily 
formed  in  working  cuprea  barks,  and,  from  its  property  of 
crystallising  from  ether,  might  be  mistaken  for  the  new 
alkaloid. — I  am,  &c., 

C.  H.  Wood. 

Mildmay  Chambers,  82,  Bishopsgate  St.,  E.C., 

January  17,  1882. 
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NoTR.—All  degrees  oi  temperature  are  Centigrade,  unless  otherwise 
expressed. 

Comptes  Rendns  Hebdcmadaires  des  Seances ,  de  VAcademie 
des  Sciences.  No.  26,  December  26,  1881. 

Mode  of  Adtion  of  Soluble  Ferments. — A.  Wurtz. 
— The  author’s  experiments  show  that  the  two  soluble 
ferments,  pepsine  and  papaine,  whilst  becoming  fixed  in 
the  insoluble  state  upon  certain  albumenoid  bodies,  modify 
these  latter,  so  that  they  can  become  hydrated  at  a  tem¬ 
perature  of  40°  by  the  action  of  pure  water,  forming  true 
peptones. 

Contractions  and  Expansions  Produced  by  Elecflric 
Tensions  in  Hemihedral  Crystals  with  Inclined  Sur¬ 
faces. — J.  and  P.  Curie. — When  the  two  extremities  of  the 
axis  of  a  hemihedral  crystal  are  charged  with  opposite 
electricities  it  undergoes  along  that  axis,  either  contrac¬ 
tion  or  expansion,  according  to  the  direction  in  which  the 
eleCtric  tension  has  been  applied. 

Influence  of  Heat  and  of  the  Proportions  of  Glycerin 
on  the  Decomposition  of  Oxalic  Acid. — M.  Lorin. — 
The  etherification  of  formic  and  oxalic  acids  in  this  kind 
of  experiments  is  a  secondary  accident. 

Decomposition  of  Certain  Metallic.  Acetates  in 
Presence  of  Water  :  Production  of  Crystalline 
Mineral  Species. — J.  Riban. — The  acetates  are  not  de¬ 
composed  in  the  same  manner  as  the  formiates  ( Comptes 
Rendns,  xciii.,  pp.  1023  and  1082),  evolving  carbonic  acid 
and  marsh-gas,  but  are  resolved  into  acid  and  metallic 
oxides,  sometimes  well  crystallised,  and  some  gases  re- 
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suiting  from  the  ulterior  adtion  of  the  regenerated  com¬ 
pounds,  but  no  hydrocarbons. 

Essence  of  Angelica. — M.  Nauden. — The  chief  con¬ 
stituent  of  this  essence  is  an  isomer  of  the  oil  of  turpen¬ 
tine,  CjoHjg-  ft  is  a  colourless  liquid,  boiling  at  1750,  and 
having  a  smell  of  hop?.  Its  density  at  o°=o  833. 

Method  of  Purifying  Arsenical  Copper. — J.  Gamier* 
— The  author  operates  on  a  basic  hearth  of  lime  and  tar> 
according  to  the  process  of  Riley  and  Gilchrist,  and  at 
each  operation  he  uses  a  false  hearth  of  lime-stone  mixed 
with  peroxide  of  manganese.  During  the  fusion  of  the 
ingots  this  false  hearth  is  heated  and  gives  off  carbonic 
acid  and  a  part  of  its  oxygen.  These  gases  traverse  the 
mass  of  half-melted  copper.  When  the  bath  is  sufficiently 
liquid  the  lime  and  the  manganese  oxide  thus  formed  rise 
through  the  copper  and  dissolve  the  arsenic  acid,  which 
passes  into  the  slag.  To  expel  the  last  traces  the  copper 
is  allowed  to  become  pasty  in  a  current  of  air,  and  is 
then  re-melted  with  the  addition  of  basic  fluxes  till 
entirely  purified. 


Bulletin  de  la  Society  Chimique  de  Paris, 

Tome  36,  Nos.  6  and  7. 

Russian  Chemical  Society. — Meeting  of  Feb.  5/17, 
1881. — The  President  communicated  the  following  re¬ 
searches  conducted  in  the  laboratory  of  the  University  of 
Moscow: — On  dipropyl-oxalic  acid,  by  M.  Rafalsky ;  on 
the  fumaric  and  terephthalic  acids,  by  M.  Lapine  ;  on  the 
petroleum  of  the  Caucasus,  by  MM.  Markownikoff  and 
Oglobline. 

M.  Petouhoff  communicated  a  paper  on  the  reduction  of 
carbonic  anhydride  by  sulphur. 

M.  Menschutkine  explained  a  method  of  determining 
the  chemical  value  of  the  components  of  the  alcohols.  He 
also  presented  to  the  Society,  on  behalf  of  M.  Tommasi, 
a  dissocioscope, — an  instrument  for  showing  the  dissocia¬ 
tion  of  ammoniacal  salts. 

M.  Lavroff  announced  that  he  had  not  succeeded  in 
preparing  carbon  oxychloride  by  M.  Paterno’s  method. 

M.  Chichkoff  called  the  attention  of  the  Society  to  cer¬ 
tain  regularities  presented  by  the  atomic  weights  of  the 
elements.  On  occasion  of  this  communication — 

M.  Boutlerow  announced  that  he  had  undertaken  re¬ 
searches  on  this  subjedt,  which  he  proposed  to  continue. 
He  remarked  that  on  the  one  hand  the  researches  of  M. 
Stas  have  clearly  established  that  the  majority  of  the 
atomic  weights  could  not  be  presented  by  whole  numbers. 
On  the  other  hand,  the  majority  of  the  atomic  weights 
differ  from  whole  numbers  so  slightly  that  this  fadt  can 
scarcely  be  regarded  as  accidental.  May  it  not  be  ad¬ 
mitted  that  under  certain  conditions  the  atomic  weights 
may  be  really  expressed  by  whole  numbers  with  reference 
to  H  =  i  ?  That  is  to  say  can  we  not  admit  that  the 
atomic  weights  present  values  capable  under  given  con¬ 
ditions  of  varying  within  certain  limits.  Such  a  hypothe¬ 
sis  would  not  be  absolutely  inadmissible,  for  the  atomic 
quantity  of  an  element  is  in  reality  merely  the  vehicle  of 
a  determinate  quantity  of  chemical  energy;  but  the  value 
of  such  a  quantity  must  be  determined  not  merely  by  the 
mass,  but  also  by  the  velocity.  This  latter  being  change¬ 
able,  the  mass  may  likewise  be  modified,  so  long  as  the 
chemical  value  remains  invariable.  However  this  may 
be  the  absolute  invariability  of  the  atomic  weights  is  an 
a  priori  hypothesis  which  has  not  yet  been  based  upon 
exadt  experiments.  M.  Stas,  when  verifying  the  constancy 
of  the  composition  of  ammonium  chloride  prepared  by 
different  processes,  evidently  entertained  ideas  of  the 
same  order.  It  is  therefore  not  useless  to  check  experi¬ 
mentally  the  invariability  of  the  atomic  weights,  and  on 
1  this  account  the  author  has  undertaken  the  determination 
I  of  the  weights  of  white  phosphorus  and  red  phosphorus. 

M.  Wagner  communicated  a  general  method  of  prepar¬ 
ing  the  secondary  alcohols. 

M.  Butlerow  announced  that  he  had  repeated  the  ex< 
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periment  of  Mr.  Carnelley  by  heating  ice  under  a  feeble 
pressure,  but  without  succeeding  in  raising  its  temperature. 

M.  Louguinine  made  a  communication  on  the  combus¬ 
tion-heat  of  the  tertiary  glycol,  pinacone. 


Moniteur  Scientifique,  Quesneville. 

November,  1881. 

Studies  on  the  Alkaloids. — M.  de  Bechi. — A  continua¬ 
tion  from  the  October  number. 

Influence  of  Coal-Dust  in  Explosions  in  Coal 
Mines. — Prof.  Abel. — A  translation  from  the  English. 

Exhibition  of  1878. — C.  Lauth. — The  author  describes 
the  artificial  production  of  vanilline,  of  salicylic  acid,  the 
production  of  trimethylamine  and  methyl  chloride  from 
the  dregs  of  the  distillation  of  beetroot  treacle,  and  the 
manufacture  of  the  alkaloids. 

The  Action  of  Pilocarpine  upon  the  Colour  of  the 
Human  Hair. — Dr.  Prentiss. — Pilocarpine,  the  alkaloid 
of  jaborandi  (Pilocarpus  pennatifolius),  used  in  medicine 
as  a  sudorific,  has  been  found  when  administered  by  hypo¬ 
dermic  injection  to  alter  the  colour  of  the  hair  from  a 
light  blonde  to  an  almost  pure  black. 


Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  14,  1881. 

The  Abbe  Moigno  complains,  in  an  able  article,  of  the 
treatment  which  M.  Tommasi  has  recently  experienced  in 
the  suppression  of  his  researches  on  the  decomposition 
of  water  and  their  subsequent  appropriation. 

Elecftric  Machines. —  H.  Valette. — A  continuation 
from  No.  11,  containing  several  illustrations. 


Journal f'itr  Praktisclie  Chemie. 

Nos.  19  and  20,  1881. 

Opianic  Acid. — O.  Prinz. — By  the  a-Ction  of  nitrous 
acid  upon  opianic  acid  it  yields  a  small  quantity  of  nitro- 
hemipinic  acid.  Dilute  nitric  acid  gradually  converts 
opianic  acid  into  hemipinic  acid.  Mono'nydrated  nitric 
acid  gives  rise  to  nitro-pianic  acid,  Ci6HgN07,  nitro-hemi- 
pinic  acid,  and  an  insoluble  unnamed  body.  By  the  re¬ 
duction  of  nitro-pianic  acid  with  stannous  chloride,  he 
obtained  azo-pianic  acid.  On  treatment  with  potassium 
chlorate  and  hydrochloric  acid  there  is  formed  mono- 
chloro-pianic  acid.  Bromine  likewise  yields  with  opianic 
acid  a  substitution-produCt.  The  author  likewise  ex¬ 
amines  the  methyl-noro-pianic  acid  of  Matthiessen  and 
Foster,  formed  by  the  prolonged  treatment  of  opianic  acid 
at  100°.  He  also  examines  the  action  of  phosphorus 
pentachloride  upon  the  hemipinic  and  the  opianic  acids, 
and  the  reduction  of  opianic  acid  chloride. 

My  Part  in  the  Development  of  Theoretical  Che¬ 
mistry  (Fourth  and  last  Part). —  H.  Kolbe. — A  long  and 
severe,  but  exceedingly  able,  critique  on  Kekule  and  his 
school. 

Trichlor-quinonimide  and  its  Transformations. — R. 
Schmitt  and  M.  Andresen. — The  authors  describe  tri- 
chlor-para-amido-phenol,  trichlor-quinon-chlorimide  and 
its  behaviour  with  aromatic  primary  amines,  with  di¬ 
methyl-aniline  ;  the  behaviour  of  trichlor-quinon-dimethyl- 
anilinen-imide  with  reducing  agents,  trichlor-dimethylen- 
amido-phenol,  and  trichlor-dimethylen-amido-phenol-sul- 
phonic  acid. 

Apparatus  for  Receiving  and  Measuring  Gases,  and 
especially  for  the  Diredt  Determination  of  Nitrogen. 
— R.  Schmitt. — The  construction  of  the  apparatus  cannot 
be  made  intelligible  without  the  accompanying  illustration. 

Transformation  of  Morphine  into  Codeine  and 
Analogous  Compounds. — E.  Grimaux. — From  Comptes 
Rendus,  92,  p.  1140,  and  93,  p.  67. 


Remarks  on  the  Analysis  of  Water.—  A.  Wagner. — 
The  author  considers  the  process  of  Frankland  and  Arm¬ 
strong  quite  excluded  in  case  of  the  water  of  town-wells 
and  of  streams  which  have  received  sewage  or  manufac¬ 
turing  refuse.  The  methods  depending  on  the  reduction 
of  silver  nitrate  or  potassium  permanganate  are  equally 
to  be  rejected.  For  the  qualitative  detection  of  nitrates 
in  well-waters,  the  author  recommends  the  brucine  pro¬ 
cess,  conducted  as  follows :  He  pours  1  c.c.  of  the  water 
in  question  into  a  small  porcelain  capsule  holding  about 
10  c.c.  ;  he  then  adds  a  granule  of  brucine,  and,  by  means 
of  a  platinum  spoon  holding  this  quantity,  £  c.c.  of  con¬ 
centrated  sulphuric  acid.  With  small  traces  of  nitrates 
there  appears  immediately,  where  the  brucine  lies,  a 
transitory  red  reflection.  In  this  manner  x  part  of  a 
nitrate  may  be  detected  in  500,000  parts  of  water.  The 
diphenylamine  reaction  is  equally  sensitive.  It  is  applied 
in  the  same  manner  as  the  brucine  test,  but  a  double 
quantity  of  sulphuric  acid  is  used.  If  the  nitrate  is 
present  in  large  proportions,  an  intense  blue  colour  im¬ 
mediately  appears  ;  if  the  quantity  is  small,  the  blueness 
is  seen  after  a  little  time,  and  passes  into  a  yellow.  This 
reaction  is  even  less  interfered  with  by  the  presence  of 
organic  matter  than  that  with  brucine.  As  regards  the 
quantitative  determination  of  nitrates,  the  author  rejects 
the  process  of  Schlosing,  except  in  waters  rich  in  nitrates 
and  organic  matter.  He  condemns  the  methods  based 
on  the  oxidation  of  indigo.  Where  time  is  an  objeCt  he 
proposes  the  following  method :  Pour  into  a  flask  fitted 
with  a  stopper  a  known  volume  of  distilled  water.  If  the 
water  under  examination — and  which  has  been  found  to 
give  a  perceptible  reaction  with  brucine — is  added  from  a 
burette,  constantly  agitating,  a  point  is  reached  at  which 
a  c.c.  of  the  mixture,  if  taken  out  and  tested,  gives  a  per¬ 
ceptible  redness.  In  this  case  1  litre  of  the  mixture  of 
known  quantities  of  distilled  water  and  of  spring-water 
must  contain  between  2  and  i-66  milligrms.  of  nitrate  and 
of  course  equivalent  proportions  of  nitric  acid. 

Limits  of  Sensitiveness  of  some  Reactions  for 
Iron  and  Copper. — A.  Wagner. — For  iron,  the  author 
finds  the  limit  of  visible  reaction  with  potassium  ferro- 
cyanide  1  part  in  500,000;  with  potassium  sulphocyanide, 
1  part  in  1,600,000  ;  and  with  tannic  acid,  x  part  in  350,000, 
the  limit  in  this  latter  case  being  indistinct.  For  copper, 
with  ferrocyanide,  the  limit  is  1  part  in  200,000  of  water; 
with  ammonia,  1  part  in  25,000;  and  with  potassium 
xanthogenate,  1  part  in  900,000  of  water.  For  silver,  with 
potassium  xanthogenate  the  limit  is  1  part  in  40,000  of  water. 
For  mixtures  of  ferric  and  cupric  salts,  with  potassium 
ferrocyanide  the  blue  reaction  was  faintly  perceptible  in  a 
mixture  of  3J  vols.  cupric  and  1  vol.  ferric  solution,  each 
containing  1  part  metal  in  100,000  water.  With  ammonia 
the  blue  reaction  was  first  perceptible  in  a  mixture  of 
1  vol.  cupric  and  vol.  ferric  solutions,  each  containing 
x  part  metal  in  10,000  water.  If  the  iron  is  in  larger  pro¬ 
portion  there  appears  merely  a  yellow  colouration.  On 
these  limits  of  reaction  the  author  founds  an  approximate 
method  for  the  determination  of  iron  and  copper,  the 
procedure  being  in  principle  the  same  as  that  above 
described  for  the  determination  of  nitrates. 

The  Determination  of  Potassium  in  Potassium 
Sulphate. — Dr.  West. — The  author  remarks  that  the 
ordinary  method  of  removing  the  sulphuric  acid  by  means 
of  barium  chloride  and  converting  the  excess  of  the  latter 
into  barium  carbonate  by  evaporation  and  ignition  with 
oxalic  acid,  is  open  to  a  double  objection.  Barium  sul¬ 
phate  retains  much  potassium  chloride,  even  in  an  acid 
(  solution,  and  during  the  ignition  a  further  quantity  of 
|  barium  chloride  is  lost  by  volatilisation.  At  Stassfurt  the 
following  method  is  in  use:  10  grms.  of  the  salt  in  ques¬ 
tion  are  placed  in  a  500  c.c.  flask,  with  350  to  400  c.c.  of 
water  and  25  c.c.  of  hydrochloric  acid  at  25  per  cent,  and 
solution  of  barium  chloride  (almost  saturated,  and  con- 
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taining  50  c.c.  aqueous  hydrochloric  acid  per  litre)  is 
gradually  added,  boiling  up  each  time,  till  the  sulphuric 
acid  is  exa&ly  thrown  down,  a  point  easily  reached  with 
pradice.  A  very  small  excess  of  sulphuric  acid  has  no 
effett  upon  the  result,  whilst  an  excess  of  barium  chloride 
increases  the  result.  Or  the  sulphuric  acid  in  the  salt 
may  be  determined  volumetrically  in  a  separate  portion 
with  barium  chloride  and  potassium  chromate,  and  the 
quantity  of  barium  chloride  thus  found  is  added  to  the 
potassium  salt  in  an  acid  solution.  In  evaporating,  care 
must  be  taken  that  the  free  hydrochloric  acid  is  entirely 
expelled,  which  is  not  easy  in  presence  of  much  magnesia, 
otherwise  an  error  may  arise  of  0^5  per  cent,  The  correc¬ 
tion  for  the  potassium  chloride  retained  by  the  barium 
sulphate  is  as  follows  :  In  10  grrns.  potassium  sulphate 
there  are  4*59  sulphuric  anhydride  =  13-79  grms.  barium 
sulphate,  which  occupy  the  space  of  3  c.c.  Each  c.c.  of 
the  precipitate  contains  as  much  potassium  as  6  c.c.  of  the 
solution. 

Testing  Petroleum. — C.  Engler  and  R.  Haass. — The 
three  physical  properties,  refradion,  specific  gravity,  and 
boiling-point,  afford  neither  singly  nor  taken  together  an 
indication  of  the  safety  of  a  sample  of  petroleum. 

The  Detection  of  Magenta,  Orchil,  and  Cudbear  in 
Wines. — Dr.  B.  Haas. — According  to  Romi  100  c.c.  of 
wine  are  mixed  with  an  excess  of  basic  lead  acetate, 
heated,  and  filtered.  To  the  filtrate  a  little  more  basic 
lead  acetate  is  added  in  order  to  ascertain  if  the  precipi¬ 
tation  was  complete,  and  the  filtrate  is  then  shaken  up 
with  amylic  alcohol.  The  two  colours,  orchil  and 
magenta,  are  then  distinguised  as  follows:  The  red 
stratum  of  amylic  alcohol  is  carefully  poured  into  a  dry 
test-tube  and  mixed  with  water.  It  is  decolourised  if  the 
red  colour  was  due  to  magenta,  but  not  if  it  is  owing  to 
orchil  or  cudbear.  The  baryta  method  of  Pasteur,  Balard, 
and  Wurtz,  and  the  magnesia  test,  are  useless  if  it  is  re¬ 
quired  to  distinguish  magenta  from  orchil  and  cudbear. 

Determination  of  Phosphoric  Acid  in  the  Ashes  of 
Grain. — E.  v.  Raumer. — In  order  to  avoid  the  conversion 
of  the  phosphoric  acid  into  pyro-phosphoric  acid  during 
carbonisation,  the  author  adds  baryta-water  and  dries, 
when  carbonisation  takes  place  rapidly  at  a  moderate 
temperature. 

An  Improvement  in  Reading  off  Hydrometric 
Degrees,  especially  for  Determining  the  Specific 
Gravity  of  the  Fatty  Matter  of  Butter. — A.  Mayer. —  J 
This  paper  requires  the  accompanying  illustration. 

The  Reactions  and  the  Detection  of  Glycerin. — E. 
Donath  and  J.  Mayrhofer.— To  detetff  glycerin  in  the 
possible  presence  of  sugar,  the  liquid  in  question  is  mixed 
with  powdered  slaked  lime  and  an  equal  bulk  of  fine 
quaitz  sand,  and  evaporated  to  a  paste  on  the  water-bath. 
When  cold  the  residue  forms  a  hard  mass,  which  is  pul¬ 
verised  and  extracted  with  80  to  100  c  c.  of  a  mixture  of 
equal  volumes  of  absolute  alcohol  and  ether  in  a  small 
stoppered  flask.  On  allowing  the  extradt  to  evaporate,  the 
glycerin  is  obtained  free  from  sugar.  If  two  drops  of  it 
are  put  in  a  dry  test-tube  with  two  drops  of  phenol  (pre¬ 
viously  liquefied),  and  the  same  quantity  of  sulphuric 
acid,  and  heated  very  cautiously  over  the  flame,  but  so  as 
to  reach  120°,  the  formation  of  a  solid  brownish  yellow 
mass  is  perceived.  When  cold  a  little  water  is  added,  and 
a  few  drops  of  ammonia,  when  the  brownish  yellow  solid 
dissolves  with  a  splendid  carmine  red  colour. 


MISCELLANEOUS. 


Animal  Chemistry  in  the  Daily  Press.*— An  evening 
paper  informs  the  public  that  “we  need  even  siliceous 
particles  to  form  our  bones.”  Considering  that  the  silica 
found  in  recent  bones  is  about  o'oi  per  cent  of  the  total 
mineral  matter,  the  “  need”  does  not  seem  very  pressing. 


Recognition  of  the  Ptomaines.  —  Brouardel  and 
Boutmy  assert  that  the  ptomaines  quickly  reduce  potas¬ 
sium  ferricyanide,  which  the  vegetable  bases  are  unable  to 
effed.  P.  Spica  shows  experimentally  that  this  distinction 
does  not  hold  good,  and  that  the  ferricyanide  is  reduced 
also  by  the  vegetable  bases. — Gazzetta  Chimica. 


NOTES  AND  QUERIES. 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Glycerin. — Would  any  kind  reader  give  me  a  good  confirmatory 
test  or  two  for  glycerin.  I  have  looked  in  various  books  but  have 
been  unsuccessful  in  meeting  with  one. — W.  Kay. 


MEETINGS  FOR  THE  WEEK. 


Monday,  23rd.— London  Institution,  5. 

-  Medical,  8.30. 

Tuesday,  24th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  “  The  Mechanism  of  the 

Senses,”  Prof.  J.  G.  M'Kendrick. 

-  Royal  Medical  and  Chirurgical,  8.30. 

Wednesday,  25th.— Society  of  Arts,  8.  “  The  Causes  and  Remedies 
of  Bad  Trade,”  by  Walter  R.  Browne,  M.A. 
-  Geological,  8. 

-  King’s  College  Science  Society,  8.  “  The  Adtion 

of  Light  upon  Certain  Substances,  and  its  Ap¬ 
plication  to  Photography,”  by  J.  M.  Thomson 
F.R.S.E.,  F.C.S.  (Admission  by  private  card.) 
Thursday,  26th.— Royal,  4.30. 

-  Royal  Institution,  3.  “  Corals,”  Mr.  H.  N.  Mose¬ 
ley. 

-  Philosophical  Club,  6.30. 

Society  of  Arts,  8.  Recent  Researches  into  the 
Theory  of  the  Living  Contagium,  and  their  Ap¬ 
plication  to  the  Prevention  of  Certain  Diseases 
in  Animals,”  by  T.  L.  W.  Thudichum,  M.D. 

-  London  Institution,  7. 

Friday,  27th. — Royal  Institution,  8.  “  The  Museum  and  Libraries 
of  Alexandria,”  by  Mr.  R.  S.  Poole,  g. 

-  Quekett  Microscopical  Club,  8. 

Saturday, 28U. — Royal  Institution,  3.  “  Ludwig  van  Beethoven,”  by 
Prof.  Pauer, 

-  Physical,  3.  11  On  the  Fluid  Density  of  Metals,' 

by  Prof.  W.  Chandler  Roberts  and  T.  Wrightson. 
“  On  Apparatus  for  Calculating  Efficiency,”  by 
C.  Vernon  Boys.  “  On  a  New  Eledtric  Meter,” 
by  C.  Vernon  Boys. 


TO  CHEMICAL  MANUFACTURERS  &c. 


DARWEN  CORPORATION  GAS  WORKS. 


he  Gas  Committee  of  the  above  Corporation 

are  prepared  to  receive  TENDERS  for  the  Surplus  Tar  and 
Ammoniacal  Liquor  produced  at  these  Works  for  one,  three,  or  five 
years,  from  March  next.  Coals  carbonised,  about  9000  tons  annually. 

Further  particulars  and  Forms  of  Tender  may  be  had  on  application 
to  the  undersigned. 

Sealed  Tenders,  endorsed  “Tender  for  Tar  or  Ammonia  Liquor,”  to 
be  sent  to  C.  Costerer,  Esq.,  Town  Clerk,  Darwen,  on  or  before 
February  14th  next'  By  Order — 

THOS.  DUXBURY. 

Manager  Gas  Works,  Darwen. 


■pOYAL  POLYTECHNIC,  open  for  four 

weeks  only.—  The  Institution  having  been  sold,  it  will  positively 
and  finally  close  on  the  21st  of  January.  Until  then,  a  most  varied 
and  attractive  programme  will  be  presented  daily,  including  new 
Musical,  Optical,  Magical,  and  Popular  Scientific  Entertainments,  as 
weT  as  a  rechauffe  of  very  many  ol  those  that  have  delighted  its  audi¬ 
ences  during  the  last  20  jears.  The  Institution  remains  open  from 
12  till  10,  with  a  continuous  series  ot  Entertainments,  and  without 
any  extra  charges.  Distributions  of  Gifts  from  the  Christmas  Tree 
to  every  juvenile  visitor,  on  Wednesday  afternoons.  Admission  is. ; 
children  under  ten,  6d.— Manager,  Mr.  James  Howell. 


hemical  Balance  for  Sale. — One  of  Oertling’s 

14  guinea  ;  scarcely  ever  been  used,  and  as  good  as  new. — No 
reasonable  offer  refused. — Address,  W.  J.,  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 
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Manometric  Observations  in  the  Electric  Arc. 
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MANOMETRIC  OBSERVATIONS  IN 

THE  ELECTRIC  ARC.* 

By  Frofessor  DEWAR,  F.R.S. 

The  experiments  recorded  in  my  former  paper,  entitled 
“  Studies  on  the  Eledtric  Arc,”f  together  with  the  numerous 
observations  made  conjointly  with  Professor  Liveing  on  the 
spedtrum  of  the  arc  discharge  between  carbon  eledtrodes  in 
different  gases,  led  me  to  ascertain  if  the  interior  of  the 
gaseous  envelope  of  the  ordinary  arc  showed  any  pecu¬ 
liarities  of  pressure.  Pressure  might  be  caused  by  the 
motion  of  the  gas  particles,  the  transit  of  material  from 
pole  to  pole,  eledtric  adtion,  or  indiredtly  by  chemical  com¬ 
binations  taking  place  in  the  arc.  As  any  effedt  due  to  the 
above  causes  must  necessarily  be  very  small,  a  delicate 
manometer  capable  of  measuring  easily  the  one-hundredth 
of  a  millimetre  of  water  pressure  had  to  be  employed. 
The  records  of  such  an  instrument  in  the  present  series  of 
experiments,  are  complicated  by  the  indiredt  adtion  of  the 
hot  currents  of  air  passing  the  poles,  and  the  irregularities 
in  the  steadiness  of  the  arc  which  undoubtedly  cause 
marked  variations  of  pressure;  yet  by  multiplying  and 
varying  the  conditions  of  the  experiments,  it  is  possible 
to  eliminate  these  secondary  effedts  and  secure  reliable 
results.  The  apparatus  consists  of  two  hollow  carbons, 
like  what  I  have  formerly  employed  in  the  separation  of 
cyanogen  from  the  arc.J  They  must  be  free  from  all 
porosity  before  they  can  be  used  in  the  experiments  to  be 
detailed,  and  the  drilled  hole  should  not  be  less  than  three 
millims.  in  diameter.  In  order  to  fill  up  minute  apertures 
in  the  carbons,  and  render  them  non-porous,  they  are 


placed  in  a  porcelain  tube  and  heated  to  a  white  heat  in  a 
current  of  coal-gas  saturated  with  vapour  of  benzole. 
This  treatment  causes  the  deposition  of  a  layer  of  dense 
metallic  carbon  over  the  surface  of  the  tubes,  which  renders 
them  capable  of  withstanding  a  considerable  interior  pres¬ 
sure  of  air  or  other  gas  without  exhibiting  leakage.  The 
hollow  poles  are  connedted  by  means  of  tubing  with  two 
manometers.  The  tubes  leading  from  the  hollow  poles 
have  been  made  of  metal  or  thick  india-rubber,  and  to  pre¬ 
vent  heating  of  the  tubes  and  manometer  by  radiation 
from  the  arc,  they  have  been  carefully  guarded  by  hollow 
tin  screens  through  which  a  current  of  water  flowed  con 
tinuously.  The  lengths  of  the  tube  between  the  mano¬ 
meters  and  poles  have  beeen  varied,  and  in  some  cases  the 
tube  made  into  a  spiral  form  has  been  immersed  in  water 
so  as  to  guard  against  unequal  heating.  In  the  experi 
ments  water,  ether,  and  alcohol  have  been  used  in  the 
manometers,  but  the  largest  number  of  the  experi¬ 
ments  have  been  made  with  ether.  This  fluid  is 
most  convenient  from  its  mobility,  and  the  only  pre¬ 
cautions  to  be  taken  are  to  use  plain  cork  stoppers 
instead  of  india-rubber,  and  to  have  a  considerable 
length  of  tube  between  the  manometers  and  the  arc 
By  careful  levelling  and  the  use  of  ether  as  the  fluid  1 
millim.  of  motion  of  the  fluid  in  the  horizontal  tube  may 
be  made  to  correspond  to  about  the  250th  of  a  millim.  of 
water  pressure.  In  the  present  investigation,  as  the 
absolute  value  of  the  pressure  is  not  so  important  as  the 
general  variation,  I  have  not  thought  it  advisable  to  give 
other  than  relative  records  taken  with  the  same  instru¬ 
ment  at  different  times ;  it  is  quite  possible,  however,  to 
get  absolute  values  of  very  small  pressures  by  means  of 

*  Abstract  of  a  Paper  read  before  the  Royal  Society,  January  19th, 
1882. 

+  Ptoc.  Roy,  Soc.,  1880,  page  85. 

t  Proc.  Roy,  Soc.,  1879,  page  185. 
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this  instrument,  and  I  have  satisfied  myself  of  its  accuracy 
by  measuring  a  series  of  pressures  of  soap  bubbles  of 
different  sizes,  which  confirm  the  previous  observations  of 
Plateau  that  the  internal  pressure  varies  inversely  as  the 
diameter  of  the  bubble. 

When  the  arc  passes  between  two  pointed  carbon  poles 
it  assumes  two  very  different  forms;  in  one  case  the 
envelope  of  the  intensely  heated  gaseous  materials  is  well 
defined,  almost  spherical  in  appearance,  surrounding  the 
whole  of  the  end  of  the  positive  pole,  but  touching  the 
negative  only  at  a  single  point  without  showing  that  close 
adhesion  to  the  pole  which  is  so  characteristic  of  the  layer 
of  gas  at  the  positive.  At  other  times  the  arc  is  very  un¬ 
steady,  noisy  with  apparent  blasts  of  green  flame-looking 
ejections,  which  generally  arise  from  the  positive  pole. 
These  blasts  are  invariably  associated  with  a  great  increase 
of  intensity  in  the  hydrocarbon  and  cyanogen  spectrum. 
While  the  arc  is  in  this  unstable  condition  mano¬ 
metric  observations  are  impossible,  as  the  small  area  of 
the  carbon  tube  is  rarely  completely  covered  by  the  arc, 
so  that  the  manometers  often  record  neither  positive  nor 
negative  pressures  during  the  discharge.  The  effect  of 
the  hot  poles  on  the  registration  of  the  manometers  is  to 
produce  a  small  negative  pressure  when  the  arc  has 
stopped,  due  to  the  passage  of  currents  of  hot  air.  Many 
experiments  were  made  to  ascertain  if  a  local  heating  of 
the  carbon  tube  caused  any  permanent  pressure.  This 
was  carefully  tested  by  taking  the  arc  at  right  angles  to  a 
carbon  tube  placed  in  a  block  of  magnesia  so  as  to  raise 
the  middle  of  the  tube  to  the  highest  possible  temperature. 
Under  these  conditions  the  manometer  connedted  with 
the  hollow  carbon  remained  perfedtly  steady;  whether  the 
tube  was  made  the  positive  or  negative  pole  of  the  battery. 
This  experiment  also  showed  that  repulsion  of  the  inclosed 
gas  in  the  tubes  through  an  eledtric  charge,  had  no  effedt 
on  the  manometer.  During  the  maintenance  of  the 
steady  arc,  the  manometer  connedted  with  the  positive  pole 
exhibits  a  fixed  increase  of  pressure,  corresponding  to  a 
motion  of  the  fluid  in  the  horizontal  tube  of  the  mano¬ 
meters  employed,  of  from  50  to  150  millims.,  which  is 
equivalent  to  from  1  to  2  millims.  of  vertical  water  pres¬ 
sure  in  different  experiments  and  under  varied  conditions. 
The  manometer  connedted  with  a  negative  pole  shows 


no  increase  of  pressure,  but  rather  on  the  average  a 
diminution. 

When  the  arc  begins  to  emit  a  hissing  sound,  the  pres¬ 
sure  on  the  positive  pole  instantly  diminishes,  and  when 
blasts  are  ejedted  from  the  positive  in  the  diredtion  of  the 
negative,  the  negative  manometer  which  had  stood  at  zero 
before  showed  a  marked  increase  of  pressure.  If  a  com¬ 
mutator  is  placed  in  a  circuit,  so  as  to  quickly  reverse  the 
diredtion  of  the  original  current,  the  arc  is  not  broken,  but 
the  manometers  immediately  record  a  reverse  adtion.  In 
order  to  equalise  the  temperature  of  the  poles  to  some  ex¬ 
tent,  the  arc  was  taken  in  the  middle  of  a  block  of 
magnesia,  but  the  same  results  were  observed ;  the  pres¬ 
sure  is  generally  smaller  in  the  hot  crucible  than  it  is  in  air. 
When  the  crucible  gets  highly  heated  and  filled  with 
metallic  vapours,  the  arc  will  pass  a  distance  of  more  than 
an  inch,  and  in  this  condition  the  shorter  the  arc 
the  greater  the  pressure.  It  was  found  advisable  in  these 
experiments  to  use  a  negative  pole  which  had  a  sharp 
conical  termination,  otherwise  the  form  of  the  arc  in  the 
block  of  magnesia  was  was  very  irregular,  owing  to  the 
high  conductivity  of  the  hot  walls  of  the  crucible.  When 
the  poles  are  brought  into  contact  in  the  magnesia 
crucible,  the  pressure  at  the  positive  instantly  falls. 

Whether  air,  carbonic  oxide,  or  nitrogen  filled  the  mano¬ 
meter  and  carbon  tubes  the  results  were  invariably  the 
same.  The  chief  experiments  have  all  been,  made  with 
the  Siemens  machine,  but  a  70  cell  Grove’s  battery  pro¬ 
duced  the  same  results.  The  use  of  the  horizontal  arc  is 
a  matter  of  convenience,  as  in  this  condition  the  mano¬ 
meters  are  least  affedted  by  air  currents,  but  the  same 
general  adtion  may  be  observed  by  the  use  of  vertical  poles. 
A  thin  carbon  spatula  placed  in  front  of  the  end  of  the 
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positive  pole  at  once  lowered  the  positive  pressure  of  the 
manometer.  This  experiment  does  not  prove  much,  as  the 
carbon  diaphragm  causes  a  noisy  and  unsteady  arc  until 
a  minute  hole  is  pierced  by  the  current.  It  is  probable 
the  diminution  of  pressure  may  be  due  to  the  instability 
of  the  arc.  In  the  same  way  the  adtion  of  the  magnet  on 
the  arc  causes  an  instant  reduction  of  the  positive 
pressure  by  withdrawing  the  arc  from  completely  covering 
the  end  of  the  carbon  tube,  so  that  this  adtion  must 
be  regarded  as  an  indirect  one.  A  small  carbon  tube  con- 
nedted  with  a  manometer  was  inserted  into  the  arc, 
passing  between  two  solid  carbons,  so  as  to  take  a  sedtion 
at  right  angles  to  the  passage  of  the  current.  In  this 
condition  the  arc  is  apt  to  be  irregular  in  shape,  and  to  pass 
rather  between  three  poles  than  two,  but  the  average  re¬ 
cords  point  to  an  increase  of  pressure  in  this  position  also. 
When  the  negative  carbon  tube  is  about  1  millim.  in 
diameter,  and  the  point  sharp  and  the  tube  short,  so  as  to 
diminish  any  air  fridtion,  the  negative  pole  manometer 
seems  also  to  give  a  positive  pressure. 

It  appears  from  the  above  experiments  that  the  interior 
of  the  gaseous  envelope  of  the  eledtric  arc  always  shows  a 
fixed  permanent  pressure,  amounting  to  about  a  milli¬ 
metre  of  water  above  that  of  the  surrounding  atmosphere. 
This  looks  as  if  the  well-defined  boundary  of  the  heated 
gases  adted  as  if  it  had  a  small  surface  tension.  This 
pressure  may  be  due  to  various  causes  ;  motion  of  the  gas 
particles  under  the  conditions;  transit  of  material  from 
pole  to  pole  ;  or  a  succession  of  disruptive  discharges,  and 
a  more  elaborate  investigation  will  have  to  be  made  before 
the  origin  of  the  excess  of  pressure  is  clearly  defined. 


ON  A  METHOD  FOR 
ESTIMATION  OF  ORGANIC  NITROGEN  IN 
LIQUIDS  AND  SOLIDS. 

By  WILLIAM  BETTEL. 


Preliminary  Notice; 

The  difficulty  and  expense  of  Dr.  Frankland’s  process  for 
organic  nitrogen  determination  led  me  to  devise  a  method 
less  expensive  than  the  soda  lime  process,  and  unfailing 
in  accuracy,  easily  worked,  and  estimating  either  large  or 
small  quantities  of  nitrogen  as  ammonia  by  titration  or 
Nesslerising.  I  found  that  by  removing  nitrates  by  the 
copper  zinc  couple,  I  could  easily  estimate  the  total 
organic  nitrogen  in  solution  by  evaporation  of  water  (after 
removing  ammonia,  free,  and  from  decomposition  of 
nitrates),  with  pure  solution  of  caustic  soda  in  a  copper 
flask  of  peculiar  shape,  finally  evaporating  to  dryness  and 
igniting,  adding  water,  and  re-distilling.  I  could,  by 
suitably  collecting  the  ammonia,  obtain  results  which 
agreed  with  the  previous  history  of  the  water  as  regards 
contamination.  Having  perfected  the  method  I  found  that 
urine,  abnormal  and  healthy,  and  organic  fluids  in  general, 
including  milk,  beer  worts,  extracts,  &c.,  containing  no 
nitrates,  could  be  thus  examined  far  quicker  than  by  any 
other  known  process  for  total  nitrogen  estimation,  whilst 
for  simplicity  and  accuracy  it  resembled  an  ordinary  am¬ 
monia  estimation  by  distillation.  Where,  upon  ignition, 
cyanides  are  formed  in  the  flask,  sufficient  permanganate 
is  added  to  oxidise  to  cyanates.  These  by  ebullition  are 
converted  into  ammonia,  and  so  estimated.  I  have  ob¬ 
tained  theoretically  accurate  percentages  of  ammonia 
from  ferrocyanide  of  potassium,  urea,  uric  acid,  hippuric 
acid,  albumen,  &c.,  and  slightly  higher  results  for  other 
substances,  solid  and  liquid,  than  yielded  by  the  soda  lime 
process. 

At  present  I  will  content  myself  with  giving  a  sketch  of 
the  copper  flask  I  use  for  general  work,  merely  mentioning 
that  the  apparatus  is  in  use  in  two  large  breweries  in  the 
country  for  daily  examination  of  yeast,  malts,  worts,  and 
beer.  The  capacity  of  the  flask  is  about  300  c.c,,  and  is 


made  in  three  pieces,  a ,  beaten  out  of  stout  sheet  copper, 
and  brazed  to  b,  made  of  drawn  tube,  at  junction  c.  The 
copper  cup,  d,  is  intended  to  hold  a  little  water  to  cool 
cork  inserted  in  neck,  e,  when  the  lower  part  is  heated  to 
redness.  The  cork  is  triply  perforated  to  admit  of 
stoppered  separating  funnel  tube,  tube  from  hydrogen  gas¬ 
holder  (conveniently  made  out  of  two  “  Winchester 
quarts”),  and  the  third  to  either  condenser  or  bulb 
arrangement  with  normal  sulphuric  acid,  with  methyl- 
orange  as  indicator. 

The  following  drawing  shows  the  apparatus  as  arranged 
for  titration  of  NH3. 


I  have  had  a  number  of  the  copper  flasks  made  specially, 
and  shall  be  happy  to  supply  them  with  the  necessary 
fittings  to  any  chemist,  with  the  mode  of  procedure. 

29,  Castlemain  Road,  Camberwell, 

London,  S.E, 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday,  January  19,  1882. 

Prof.  H.  E.  Roscoe,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time  ; — 
H.  J.  Alford,  A.  Blaikie,  W.  E.  Bush,  J.  J.  Beringer,  G. 
W.  Davies,  W.  Hamilton,  T.  Isherwood,  H.  H.  Philipps, 
H.  Porter,  C.  H.  Ridsdale,  V.  P.  Sells,  L.  T.  Thorne,  S. 
Young.  During  the  evening  a  ballot  was  held,  Drs. 
Wright  and  Japp  being  appointed  scrutineers.  The  fol¬ 
lowing  gentlemen  were  declared  duly  elected  Fellows  of 
the  Society : — F.  Barkas,  E.  D.  Chester,  J.  Gray,  H.  E. 
J.  Irons,  J.  P.  Laws,  F.  H.  Lescher,  D.  O.  Masson,  H.  F. 
Moore,  T.  Perry,  J,  R.  Parker. 

The  President  then  called  on  Mr.  Cross  to  read  a 
paper  on  “  The  Chemistry  of  Bast  Fibres ,”  by  C.  F.  Cross 
and  E.  J.  Bevan.  In  a  previous  paper  (see  Chemical 
News,  vol.  xlii.,  p.  77,  and  Chem.  Soc.  Jourit.,  xxxviii., 
p.  666),  the  authors  established  the  following  points  : — 
The  chemical  similarity  between  the  non-cellulose  con¬ 
stituents  of  mono-cotyledonous  and  di-cotyledonous  fibres ; 
the  resolution  of  the  jute  fibre  by  chlorine  into  cellulose 
(using  this  word  in  a  general  sense)  and  the  chloro-deriva- 
tive  of  an  aromatic  body,  M(CigHI8Cl40g),  all  bast  fibres 
examined  (flax,  hemp,  manilla,  esparto,  &c.),  yielded  a 
similar  body.  The  reactions  of  this  substance  suggested 
the  hypothesis  that  it  was  a  complicated  derivative  of 
tetra-chlor-quinone.  Jute  fibre  was  resolved  by  boiling 
dilute  hydrochloric  or  sulphuric  acid  into  a  soluble  carbo¬ 
hydrate,  and  an  insoluble  compound  of  the  aromatic  body 
with  the  more  stable  form  of  the  cellulose.  Dilute  nitric 
acid  resolves  the  fibre  into  cellulose  and  a  nitro-derivative 


CHjaMnI.c2A71i K51 }  Action  of  Heat  on  Mercuric  Chloride.  39 


of  the  aromatic  constituents,  »[C25H3i(N02)023H8].  No 
constituent  of  the  nature  of  pedtose  was  found.  From 
these  fadts  the  authors  drew  the  conclusion  that  jute  fibre 
consists  of  cellulose  intimately  associated  with  a  compli¬ 
cated  body  allied  to  thequinones,  in  fad,  a  cellulide,  after 
the  type  of  the  glucosides,  the  aromatic  body  being  united 
to  cellulose  in  place  of  glucose.  They  also  observed  that 
the  chlorinated  body  when  treated  with  a  solution  of 
sodium  sulphite  developes  a  magnificent  purple  colour ; 
this  readtion  was  applied  for  the  detedtion  of  bast  fibres. 
In  the  present  paper  the  authors  have  continued  this  line 
of  research.  To  the  aromatic  constituent  of  the  jute  fibre 
the  authors  assign  the  formula,  CI9H22Oq.  The  resem¬ 
blance  of  this  formula  to  that  of  catechin,  CiqHjsOs, 
suggested  a  comparative  investigation  of  the  latter  sub¬ 
stance  ;  both  catechin  and  catechu-tannic  acid  yielded  a 
chlorine  derivative  resembling  that  mentioned  above, 
which  gave  a  brilliant  magenta  colour  with  sodium  sul¬ 
phite.  Moreover,  from  a  specimen  of  jute  fibre  which 
had  become  rotten  through  shipment  in  a  damp  state,  a 
body  was  extradted  by  water  having  all  the  properties  of 
tannin.  Esparto  resin,  when  fused  with  potash,  furnished 
phloroglucin  and  much  proto-catechuic  acid.  The  general 
identity  of  these  non-cellulose  constituentswith  the  class 
of  astringent  substances  or  tannins,  is  thus  fully  established. 
The  authors  then  give  details  as  to  the  bromine  and 
chlorine  compounds  obtained  from  esparto  resin.  They 
next  investigate  the  adtion  of  caustic  alkalies  on  the 
chlorine  derivative,  CigHi8Cl409,  of  jute  fibre,  by  which 
adtion  two  atoms  of  chlorine  were  removed,  as  is  the  case 
with  chloranil.  By  the  adtion  of  bromine  on  jute  fibre  a 
brominated  compound  was  obtained  similar  to  that  from 
esparto  resin.  As  regards  the  constitution  of  these  deri¬ 
vatives  the  authors  are  inclined  to  believe  that  their  mole¬ 
cule  is  built  up  round  chloranil  as  a  centre.  Chloranil 
when  boiled  with  sugar,  forms  a  brown  substance,  which 
behaves  with  alkalies  and  chlorine  exadtly  like  the  aromatic 
substance  obtained  from  bast  fibres.  The  authors  next 
consider  the  wider  problem  of  the  relation  of  the  cellulose 
to  the  non-cellulose  constituents  of  bast  fibres,  and  the 
relation  of  both  to  the  life  of  the  plant.  In  these  points 
they  have  been  anticipated  by  the  investigation  and  infer¬ 
ences  of  the  physiological  botanists,  Sachs,  Sachsse,  &c., 
who  have  stated  that  cellulose  is  diredtly  derived  from 
starch,  or  its  physical  equivalents,  sugar,  fat,  or  inulin, 
and  is  not  a  produdt  of  the  resolution  of  a  proteid  mole¬ 
cule  ;  this  formation  of  cellulose  is  attended  with  the 
evolution  of  carbonic  anhydride.  The  chemical  changes 
are  expressed  by  Sachsse  thus — 

«(C36H6o03o+3oO)=m(3oC02+24H20-|-C6HI206). 
The  molecule,  mC6Hi206,  is  then  transformed  into  sub¬ 
stances  having  the  atomic  ratio  C6HIOC>5.  The  formation 
of  cellulose  usually  occurs  in  these  portions  containing 
no  chlorophyll ;  the  formation  of  starch,  on  the  other 
hand,  is  associated  with  the  presence  of  chlorophyll  and 
the  evolution  of  oxygen.  The  lignification  of  fibres 
originally  consisting  of  pure  cellulose  is  held  by  Sachs  to 
be  a  modification  of  the  cell  substance  (cellulose),  and  not 
an  infiltration  of  substances  from  the  contents  of  the  cell. 
This  change  is  expressed  by  Sachsse  thus — 

^24^  40^20  =  5N20  +  Ci8H240i6  +  C6H6O5. 

Cellulose.  Lignin. 

Sachsse  thinks  that  it  is  to  this  more  highly  oxidised 
molecule,  CgHgOj,  that  the  origin  of  the  tannins  is  to  be 
referred.  The  authors  dissent  from  this  equation,  and 
think  that  bodies  resembling  meta-pedic  acid,  CsH^Og, 
are  formed.  Such  bodies  have  been  found  by  Kolbe  in 
linen  fibre,  and  by  the  authors  in  the  portions  of  the  jute 
fibre  near  the  roots  (jute  cuttings).  Sachs  maintains  that 
the  tannins  are  degradation  products  of  cellulose,  and  are 
to  be  looked  upon  as  excreta,  like  urea  in  the  animal.  If 
now  the  extreme  terms  of  the  developmental  series  are 
the  celluloses  and  the  tannins,  it  devolves  upon  the 
chemist  to  investigate  the  intermediate  stages  of  the 
transformation.  The  authors  therefore  treated  jute  fibre 


with  dilute  (5  per  cent)  sulphuric  acid  at  moderate  tem¬ 
peratures.  As  a  result  of  these  experiments  they  conclude 
that  the  jute  fibre  consists  for  the  most  part  not  of  cellu¬ 
lose,  but  of  a  transition  form  between  the  original  carbo¬ 
hydrate  and  its  ultimate  modification  of  a  soluble  astringent. 
To  this  transitional  modification  the  authors  give  the 
name  of  bastose,  as  the  authors  consider  there  are  many 
celluloses,  so  also  there  will  be  many  forms  of  bastose. 
The  aromatic  derivatives  derived  from  these  bastoses  the 
authors  propose  to  call  bastms.  The  authors  then  adduce 
various  arguments  to  prove  that  the  conversion  of  carbo¬ 
hydrates  into  aromatic  bodies  is  possible.  Thus  Hoppe 
Seyler  by  heating  starch  to  high  temperatures  with  water 
formed  pyrocatechin.  Gun-cottons  or  nitro-celluloses 
degrade  spontaneously  into  bodies  of  the  pedtic  class,  and 
the  authors  by  the  adtion  of  strong  sulphuric  acid  on 
dextrin  at  70°,  obtained  a  black  substance,  which  furnished 
a  chlorinated  produdt  resembling  in  its  properties  the 
chlorobastin  previously  described.  The  formation  of  the 
black  substance  was  accompanied  with  that  of  acetic  and 
carbonic  acids.  The  authors  conclude  the  paper  with  the 
results  of  several  miscellaneous  researches  bearing  on  the 
subjedt.  The  stony  concretions  of  pears  can  be  converted 
into  cellulose  and  a  chlorobastin  giving  the  colour  reac¬ 
tion  with  sodic  sulphite.  The  origin  of  tannins,  the 
readtions  of  jute  substance  under  high  pressure,  the  reduc¬ 
tion  of  indigo  by  jute,  the  readtion  of  linseed  oil  with  sul¬ 
phuric  acid,  and  additional  observations  on  the  chloro- 
bastins,  are  the  titles  of  these  miscellaneous  researches. 
The  authors  finally  embody  their  results  in  a  diagrammatic 
survey  or  genealogical  tree.  Carbonic  anhydride  and 
water  by  the  adtion  of  light  protoplasm  and  chlorophyll 
form  starch.  Starch  and  oxygen  during  the  growth  of  the 
plant  gives  off  C02  and  H20,  pedtin  and  cellulose  being 
formed.  The  starch  passes  through  bastose  to  bastin. 
Bastose  can  be  split  up  in  various  ways — by  chlorine  into 
cellulose  and  chlorobastin,  by  dilute  sulphuric  acid  into 
furfurol,  acetic  acid,  &c.,and  tannins  (insoluble),  by  decay 
ijnto  pedtic  acid  and  tannins  (soluble),  by  nitric  acid  into 
cellulose  and  a  nitro-body.  Bastin,  by  fusion  with  KHO, 
furnishes  phloroglucin  and  proto-catechuic  acid,  and  by 
chlorination  carbonic  acid  and  chlorobastin. 

The  President  congratulated  the  authors  on  having 
opened  out  a  new  field  of  research.  The  results  seemed 
to  him  equally  interesting  and  important,  especially  the 
connedtion  between  these  bodies  and  the  tannins. 

Dr.  Gilbert  had  listened  with  great  interest  to  the  paper. 
He  hoped  the  authors  would  be  able  to  continue  the  re¬ 
search,  especially  as  to  the  conditions  of  plants  in  various 
stages  of  growth ;  such  observations  would  be  of  the 
greatest  advantage  to  physiological  chemistry. 

Dr.  Schunck  had  obtained  some  time  back  similar 
results  as  far  as  they  went  with  cotton  fibre.  The  subjedt 
was  of  interest  both  to  science  and  technology.  He  was 
especially  interested  with  the  fatty  and  waxy  matters. 

Mr.  Cross  then  read  a  paper  entitled  “A  New  Appara¬ 
tus  for  the  Determination  of  Melting-points,"  by  C.  F. 
Cross  and  E.  J.  Bevan.  The  apparatus  consists  of  a 
small  platform  of  thin  ferrotype  iron  or  silver,  having  an 
opening  for  the  reception  of  a  thermometer  bulb  and  a 
small  indentation  or  depression  about  i'5  m.m.  deep  and 
2  m.m.  in  diameter.  A  very  small  quantity  of  the  sub¬ 
stance  is  melted  in  the  little  depression,  and  while  still 
liquid  a  thin  platinum  wire,  bent  like  an  L  and  fused  into  a 
glass  float,  is  immersed  in  the  liquid  and  held  there  until 
the  substance  solidifies.  A  thermometer  is  then  inserted 
in  the  opening,  and  the  whole  apparatus  plunged  under 
mercury.  The  mercury  is  gently  heated,  and  the  thermo¬ 
meter  carefully  watched.  As  soon  as  the  substance  melts 
the  float  rises  instantly,  and  the  temperature  is  noted. 
Stirring  is  unnecessary,  the  whole  of  the  substance  is  sur¬ 
rounded  with  mercury,  and  the  attention  can  be  concen¬ 
trated  on  the  thermometer. 

Dr.  Carnelly  then  read  a  paper  “  On  the  Action  of 
Heat  on  Mercuric  Chloride."  About  twelve  months  ago 
1  the  author  exhibited  to  the  Society  some  experiments  on 
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the  adtion  of  heat  on  ice  and  mercuric  chloride  under  low 
pressures,  and  subsequently  read  a  paper  on  the  subject 
before  the  Royal  Society.  Two  propositions  were  ad¬ 
vanced — (i)  That  when  the  superincumbent  pressure  is 
maintained  below  a  certain  point,  called  “  the  critical 
pressure,”  it  is  impossible  to  melt  ice,  mercuric  chloride, 
and  probably  other  substances,  no  matter  how  great  the 
heat  applied.  (2)  That  under  these  circumstances  ice 
and  mercuric  chloride  attain  temperatures  considerably 
above  their  natural  melting-points  without  melting.  Sub¬ 
sequent  observers  have  confirmed  the  first  proposition,  but 
have  been  unable  to  verify  the  second.  The  author  has 
therefore  repeated  his  previous  experiments  with  mercuric 
chloride,  and,  in  addition,  has  made  determinations  of  the 
temperature  of  mercuric  chloride,  heated  in  a  vacuum,  by 
dropping  the  heated  solid  into  calorimeters  containing 
turpentine,  benzene,  and  petroleum.  Some  unexpedted 
results  were  obtained.  When  the  salt  is  pressed  as  a 
compadt  powder  round  the  bulb  of  the  thermometer  and 
heated  in  a  vacuum,  the  thermometer  rises  210  to  50°  above 
the  melting-point  of  the  mercuric  chloride,  though  still 
surrounded  by  the  solid  salt.  When  the  salt  is  in  the 
form  of  a  solidified  cylinder  the  temperature  rises  15°  above 
the  melting-point.  When  a  turpentine  calorimeter  is  used 
the  temperature  of  the  mercuric  chloride  came  out  xoo° 
above  the  ordinary  melting-point ;  but  with  petroleum  or 
benzene,  temperatures  above  the  ordinary  melting-point 
could  not  be  obtained.  The  author  therefore  withdraws 
his  previous  statement,  and  concludes  that  although  mer¬ 
curic  chloride  does  not  fuse  when  heated  under  diminished 
pressure,  yet  its  temperature  never  rises  appreciably  above 
its  ordinary  melting-point,  the  high  temperatures  indi¬ 
cated  by  the  thermometer  being  due  to  the  diffusion  of  the 
superheated  vapours  of  the  mercuric  chloride  through  the 
pores  of  the  solid  salt.  The  author  also  concludes  that 
turpentine  cannot  be  used  in  a  calorimeter  for  the  deter¬ 
mination  of  the  specific  heat  of  bodies  soluble  in  water, 
since  some  substances — such  as  mercuric  chloride,  zinc 
chloride,  &c. — when  heated  cause  an  evolution  of  heat, 
due  probably  to  the  polymerisation  of  the  turpentine. 
Hence  many  of  Regnault’s  specific  heat  determinations,  in 
which  turpentine  was  employed,  are  probably  too  high ; 
they  are,  it  may  be  remarked,  in  almost  all  cases  higher 
than  Kopp’s  numbers,  that  observer  having  used  coal-tar 
naphtha.  The  specific  heat  of  mercuric  chloride  is  o-o6425, 
and  of  zinc  chloride  o^soi,  neither  value  being  altered 
by  a  rise  of  temperature. 

The  President  complimented  Dr.  Carnelly  on  the 
energy  and  perseverance  with  which  he  had  pursued  the 
research,  and  explained  the  anomalies  he  had  met  with 
in  its  progress. 

Dr.  Wright  asked  Dr.  Carnelly  if  he  had  any  chemical 
evidence  of  the  polymerisation  of  the  turpentine,  and  sug¬ 
gested  that  seme  experiments  should  be  made  with  the 
mercuric  chloride  surrounded  with  a  glass  cylinder  to  pre¬ 
vent  contadt  with  the  turpentine. 

Dr.  Japp  said  that  on  boiling  mercuric  chloride  with 
turpentine  much  cymene  was  formed. 

Mr.  Kingzett  stated  that  a  somewhat  similar  adtion 
took  place  with  zinc  chloride. 

Dr.  Carnelly,  in  reply  to  Dr.  Wright,  stated  that  he 
had  not  made  any  chemical  examination  of  the  turpentine. 

“  Contributions  to  the  History  of  Cerium  Compounds ,” 
by  W.  N.  Hartley.  This  is  an  elaborate  paper  in  seven 
parts: — I.  ‘‘On  the  Preparation  of  Pure  Cerium  Salts.” 
The  author  prepares  these  by  the  method  of  Mosander — 
i.e.,  precipitating  the  mixed  hydrates  of  cerium,  lantha¬ 
num,  and  didymium  by  means  of  potash  and  soda,  and 
converting  the  lanthanum  and  didymium  compounds  into 
hypochlorites  by  means  of  chlorine,  the  ceric  hydrate  being 
left  insoluble.  II.  “  A  Delicate  Test  for  Cerium.”  To  a 
solution,  either  acid  or  neutral,  a  solution  of  sodic  acetate 
and  hydrogen  peroxide  are  added.  A  brownish  red  solu¬ 
tion  results  if  cerium  is  present,  which  darkens  consider¬ 
ably.  Thus  we  can  detedt  and  even  separate  1  part  of 
cerium  in  100,000  of  liquid.  III.  “  The  Preparation  and 


Analysis  of  Cerous  Phosphate.”  It  has  the  composition 
Ce203P2054H20.  IV.  “  The  Preparation  and  Analysis  of 
Ceric  Phosphate.”  This  salt  has  the  composition,  dried 
in  vacuo ,  (Ce02)4(P20i)326H20.  V.  “  Note  on  the  Com¬ 
position  of  Edwardsite  and  Manazite.”  Edwardsite  is  a 
ceric  phosphate.  VI.  “  The  Analysis  of  Rhabdophane,  a 
New  British  Mineral.”  This  mineral  was  discovered  by 
Mr.  G.  W.  Lettson.  Two  specimens  existed  in  the  collec¬ 
tion  of  the  late  Mr.  Turner,  and  two  specimens  have  been 
discovered  by  Prof.  Maskelyne  in  the  Oxford  colledtion. 
They  were  classed  as  blendes.  Mr.  Lettson,  when  ex¬ 
amining  various  British  blendes  for  gallium,  recognised 
in  the  light  reflected  from  this  dull  garnet-red  translucent 
mineral  the  characteristic  spedtrum  of  didymium.  The 
author  has  carefully  analysed  the  mineral.  It  contains 
per  cent — Water,  974 ;  silica,  076;  Al203,Fe203  with 
P205,  0"2i  ;  magnesium  phosphate,  rog  ;  cerous  oxide, 
23-xg;  lanthanum  and  didymium  oxides,  3477;  yttrium 
oxide,  2‘og ;  P205,  2477.  Its  formula  may  be  written 
Ce203Di,La03(P20s)24H20,  in  which  the  three  metals 
Ce,  Di,  and  La  may  wholly  or  in  part  replace  each  other. 
VII.  “  Spedtroscopic  Analysis  of  Rhabdophane.”  The 
spedtroscope  consisted  of  a  Rutherford  diffradtion  grating, 
ruled  on  speculum  metal  containing  17,460  lines  to  the 
inch.  The  author  separated  out  a  pure  yttrium  salt,  and 
has  carefully  measured  the  lines  in  its  spedtrum  and  calcu¬ 
lated  their  wave  lengths.  Yttrium  has  not  hitherto  been 
found  in  any  British  mineral.  A  group  of  four  lines  in  the 
green,  closely  adjacent  to  each  other,  were  seen,  which 
could  not  be  connedted  with  the  spedtrum  of  any  known 
element. 

“  On  the  Reaction  of  Chromic  Anhydride  with  Sulphuric 
Acid,"  by  C.  F.  Cross  and  A.  Higgin.  The  authors 
have  analysed  the  insoluble  chromium  compounds  formed 
in  the  above  readtion.  Their  composition  is  somewhat 
variable.  One  specimen  gave  the  formula — 

2  [2Cr2033S03]  7H2S04. 

“  On  Dibenzyl-anilin  and  its  Isomerides,"  by  A.  Higgin. 

The  Society  then  adjourned  to  February  2,  when  a  ledture 
“  On  the  Unit  Weight  and  Mode  of  Constitution  of  Com¬ 
pounds,”  will  be  delivered  by  Prof.  Odling,  F.R.S. 


NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 

General  Meeting,  November  24,  1881. 

Mr.  John  Pattinson  in  the  chair. 

“  On  the  Variation  in  the  Composition  of  Steel  Forgings." 
By  T.  W.  Hogg. 

Having  some  time  ago  made  a  series  of  analyses  in  order 
to  ascertain  whether  there  was  any  difference  in  composi¬ 
tion  between. the  centre  and  the  surrounding  material. of  a 
steel  forging,  and  as  these  analyses  are  connedted  with  a 
subjedt  which  has  already  attradted  some  attention,  they 
have  been  connedted  together  in  the  form  of  this  short 
paper. 

Although  most  of  the  following  experiments  were  made 
about  the  time  Mr.  Stubbs,  of  Manchester,  diredted 
attention  to  this  subjedt,  I  wish  to  submit  them,  as  far  as 
regards  his  observations  upon  the  sulphur,  phosphorus, 
carbon,  and  silicon,  as  an  independent  corroboration  of  his 
work,  by  an  indirect  method  of  experiment. 

In  the  first  of  these  experiments  advantage  was  taken 
of  an  opportunity  which  offered  itself  of  examining  an  old 
waste  steel  forging  which  had  been  made  from  an  ingot 
containing  impurities  in  considerable  proportion.  The 
diameter  of  this  forging  was  7$  inches. .  It  was  formed 
from  an  ingot  of  about  three  tons  in  weight.  A  sedtion 
having  been  cut  out  from  this  forging,  borings  were 
obtained  from  five  points  at  equal  intervals  upon  the  face 
of  it,  as  in  figure. 

Analyses  were  made  of  the  borings  thus  obtained,  and 
the  results  are  given  in  the  following  table,  the  marks 
corresponding  to  those  in  the  sketch.  In  these  and  in  all 
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the  following  analyses  the 

greatest  care  was 

taken 

to  ob- 

tain  perfectly  comparative 

results 

: — 

A  1. 

Bi. 

C. 

B  2. 

A  2. 

Manganese  . 

0-87 

o-88 

ro8 

0-88 

o-S6 

Carbon  (by  combustion) 

0-67 

o-66 

1-20 

0-64 

0'66 

Carbon  (by  colour  test)  .. 

0-56 

0-52 

1 -oo 

°'55 

o-55 

Silicon  . 

0-14 

0-13 

o-i8 

0-14 

0-12 

Sulphur  . 

o-ii 

cog 

0-24 

O'll 

o-io 

Phosphorus  . 

0’o62 

°'°45 

0’i5 

o-o6 

0-061 

Total  ..  .. 

1-852 

1-805 

2-85 

i'83 

r8oi 

thus  showing  that  there  existed  in  this  particular  specimen 
a  remarkable  accumulation  of  impure  metal  in  the  centre. 
In  order  to  find  where  the  variation  ceased,  a  further 


series  of  analyses  was  made  of  drillings  taken  from  a 
similar  se&ion  of^the/.same  forging  at  distances  from  the 
centre  of  f  inch.’if  inth'i  2J,  and  3J  inches  respectively. 


Distance  from  the  centre 

fin. 

i£  ins. 

ins. 

3iins. 

Manganese  ..  . .  .. 

°'94 

o-88 

0-85 

Carbon  (by  combustion) 

. .  0-87 

o"66 

0’66 

o-68 

Carbon  (by  colour  test) 

. .  0-72 

0-56 

0-56 

o-55 

Silicon  . .  . . 

0-15 

0-13 

0-14 

Sulphur . 

O’ll 

o-8 

o-io 

Phosphorus  . 

0-06 

o-o6 

0-07 

Total  . . 

. .  2-28 

1-92 

i-8i 

1-84 

These  results  show  that  the  impure  metal  is  contained 
within  a  radius  from  the  centre  of  i£  inch.  More  interest¬ 
ing  information  might  have  been  obtained  from  borings 
taken  from  small  drill  holes  and  at  small  distances  from 
each  other,  but  the  quantity  of  material  so  obtained  is  in¬ 
sufficient  for  analysis. 

This  difference  in  the  composition  is  accompanied  by 
characteristic  differences  in  the  appearance  of  the  borings 
themselves ;  those  obtained  from  the  centre  of  the  forging 
being  very  brittle  and  in  colour  very  dark  : — whilst  in  those 
coming  from  the  parts  marked  A  x,  A  2,  B  1,  and  B  2,  no 
essential  difference  from  ordinary  medium  steel  drillings 
is  apparent. 

Such  a  variation  in  the  composition  of  this  particular 
forging  having  undoubtedly  taken  place,  it  seemed  inter¬ 
esting  to  ascertain  whether  ordinary  steel  forgings  would 
be  liable  to  the  same  aCtion.  For  this  purpose  samples 
cut  from  five  ordinary  steel  forgings  were  obtained. 
From  each  of  these  samples  borings  were  taken  from  the 
centre,  and  also  at  a  point  about  i£  inches  from  the  outside 
surface.  These  last  (as  shown  by  the  analyses  given  above) 
will  fairly  represent  the  material  surrounding  the  centre. 

The  analyses  of  these  specimens  are  given  in  the  follow¬ 
ing  tables : — 

ist  Sample. — A  Forging  54  inches  diameter,  and 


FORMED  FROM  AN  INGOT  WEIGHING  ONE  TON. 


Centre. 

Surrounding, 

Material. 

Manganese  . .  . .  . . 

..  0-58 

0-48 

Combined  carbon 

..  °"39 

0'2g 

Silicon . 

. .  0-047 

0-015 

Sulphnr  . 

0-041 

Phosphorus  . 

. .  o-o8 

0059 

Total  .. 

..  1-207 

0-885 

Thus  showing  an  increase  of  0-3  per  cent  at  the  centre. 


2ND  Sample. — A  Forging  7I  inches  diameter,  and 

FORMED  FROM  AN  INGOT  WEIGHING  34  CWTS. 


Centre. 

Surrounding 

Material. 

Manganese  . .  . . 

0-41 

Combined  carbon 

..  „.  0-24 

014 

Silicon . 

0-02 

Sulphur  , . 

0-039 

Phosphorus 

0-048 

Total 

. .  . .  o-86 

0-657 

Impure  metal  is,  therefore,  present  at  the  centre. 

3rd  Sample.— A  Forging  ji  inches  in  diameter. 

Centre, 

Surrounding 

Material, 

Manganese.. 

o-37 

Combined  carbon 

..  ..  0-37 

o-37 

Silicon . 

0-023 

Sulphur  . . 

0-053 

Phosphorus . . 

0-06 

Total 

. .  . .  0-885 

0-876 

This  specimen,  therefore,  is  homogeneous  in  its  compo- 

sition. 

4th  sample.-— A  Forging  7!  inches  in  diameter. 

Centre. 

Surrounding 

Material. 

Manganese  . . 

o-43 

Combined  carbon 

0  •  •  •  o*6o 

0’45 

Silicon  . . 

O-IO 

Sulphur  ..  ,. 

0-05 

Phosphorus.. 

0-045 

Total 

. .  . .  1-426 

1-075 

Thus  again  we  see  that  there  is  impure  m  etal  at  the  centre 
5th  Sample.— A  Forging  12J  inches  in  diameter. 

Centre. 

Surrounding 

Material. 

Manganese  . . 

0-25 

Combined  carbon 

..  ..  0-38 

o-39 

Silicon . 

0-054 

Sulphur 

0-062 

Phosphorus . . 

0-041 

Total 

. .  . .  0-774 

o'797 

This  affords  an  example  of  a  section  of  a  forging  homo- 
geneous  in  its  composition. 

Here  then  are  three  out  of  the  above  five  examples 
showing  that  the  aCtion  indicated  in  the  first  series  of 
analyses  takes  place  even  in  an  ingot  one  ton  in  weight, 
and  two  examples  where  the  steel  is  pradtically  homo¬ 
geneous  in  composition.  N 0  explanation  of  this  difference 
in  the  results  suggested  itself  for  some  time  until  an 
opportunity  occurred  of  obtaining  cuttings  from  a  forging. 
These  cuttings  corresponded  to  the  part  near  the  top, 
middle,  and  bottom  respectively,  of  the  ingot  from  which 
the  forging  was  made. 
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borings  being  taken  as  in  the  above  samples,  namely,  at  a 
point  i£  inches  from  the  outside  surface  and  at  the 
centre: — 


(n.) — Section  corresponding 

to  the  part  near  the  top  of  the 

ingot : — 

Centre. 

Surrounding 

Material. 

Manganese . 

C67 

Combined  carbon 

. .  036 

036 

Silicon . 

O'lO 

Sulphur  . 

0-046 

Phosphorus..  .. 

..  0-061 

0-052 

Total  . . 

..  I'28l 

1*228 

(6.) — Sedtion  corresponding  to  the  part 

near  the  middle 

of  the  ingot : — 

Centre. 

Surrounding 

Material. 

Manganese . . 

070 

Combined  carbon 

.  . .  036 

°'37 

Silicon  . . 

0*10 

Sulphur  . 

0*05 

Phosphorus . 

0-054 

Total  . 

.  ..  174 

1-274 

It  is,  therefore,  found  that  in  this  part  of  the  forging  there 
is  a  considerable  accumulation  of  impure  metal. 

(c.) — Unfortunately  this  sample  was  not  from  the  same 
forging  as  the  above,  but  was  obtained  from  a  similar  one. 
It  was  22  inches  in  diameter,  and  had  received  very  little 
hammering,  as  will  be  evident  from  the  sketch. 


Centre. 

Surrounding 

Material. 

Manganese.. 

0-58 

Combined  carbon 

•  t  •  •  0  40 

0-40 

Silicon  . .  . .  , . 

0-031 

Sulphur 

0-036 

Phosphorus 

. .  . .  0-064 

o-o6i 

Total 

..  ..  1-053 

i-io8 

The  manganese  in  this  piece  is  slightly  lower  in  the 
centre,  otherwise  the  piece  is  quite  homogeneous. 

Another  sample  corresponding  to  the  bottom  of  a  similar 
ingot  was  obtained  which  had  received  a  great  deal  of 
hammering,  it  being  reduced  to  a  diameter  of  7  inches. 
This  piece  was  examined  at  the  centre  of  each  end,  and 
at  a  point  i£  inches  from  the  outside  surface  of  one  end 
only.  The  three  analyses  were  practically  alike,  showing 
the  perfect  homogeneity  of  the  piece. 

These  analyses,  therefore,  showthat  those  parts  of  a  steel 
forging  corresponding  to  the  part  near  the  top  and  bottom 
ends  of  an  ingot  are  homogeneous  in  their  composition, 
and  those  parts  of  the  forging  corresponding  to  the  middle 
of  the  ingot  contain  a  core  of  accumulated  impure  metal, 
the  extent  of  this  accumulation  depending  upon  the  size  of 
the  ingot  and  the  rate  at  which  it  cools. 

This  conclusion  also  follows  from  the  observations  of 
Mr.  Stubbs,  who,  in  addition,  finds  the  impure  metal  to  be 
nearer  the  top  end  of  the  ingot. 

It  does  not  seem  probable  that  the  existence  of  this 
slightly  impure  metal  in  the  centre  of  a  large  forging  can 
have  any  harmful  influence  upon  it ;  but  the  faCt  should 
not  be  forgotten  in  the  forging  of  large  ingots  to  be  cut  up 
into  billets  for  the  production  of  the  smaller  articles  in 
steel,  for  amongst  these  billets  there  will  necessarily 
be  some  of  very  variable  character.  Of  course  this  liability 
to  vary  will  be  reduced  to  a  minimum  by  casting  the  ingots 
of  as  small  dimensions  as  possible.  In  the  analyses  given 
about  the  samples  corresponding  to  the  top,  middle,  and 
bottom  of  the  ingot  respectively,  the  section  corresponding 
to  the  top  is  shown  to  be  practically  homogeneous.  The  fol¬ 
lowing  analyses  made  in  the  same  manner  upon  gits  cut 
off  from  large  castings  corroborate  this ;  the  metal  pro¬ 
bably  solidifies  before  any  accumulative  action  can  take 
place : — 


Git  8  inches  diameter  from  a  Steel  Casting. 


Surrounding 

Material. 

Centre. 

Manganese 

. .  0-62 

0-62 

Combined  carbon 

..  o-6i 

0-40 

Silicon 

0-44 

Sulphur 

0-048 

Phosphorus 

0-043 

0-044 

At  the  centre  of  this  git  part  of  the  carbon 

had  sepa- 

rated  as  graphitic  or  amorphous  carbon  which  was  not 

determined. 

Git  18  inches  diameter  from  another  Steel  Casting. 

Surrounding 

Material. 

Centre. 

Manganese 

. .  0-46 

0-41 

Combined  carbon 

•  •  0-30 

0-30 

Silicon 

0-25 

Sulphur 

0-057 

Phosphorus  . . 

0-053 

0-057 

It  is  interesting  to  notice  that  Chernoff  many 
years  ago  proved  the  structural  inferiority  of  the  upper 
ends  of  large  ingots,  even  in  those  which  have 
been  submitted  to  considerable  compression ;  so  that 
the  forging,  through  the  hammering  it  has  received, 
may  appear  to  be  quite  sound,  and  the  analysis 
may  indicate  the  chemical  homogeneity  of  it,  yet  it 
will  be  greatly  inferior  to  the  part  corresponding  to  the 
bottom  of  the  ingot.  Advantage  may  be  taken  of  this 
faCt,  and  material  may  be  obtained  for  special  purposes 
from  the  bottom  part  of  the  ingot,  homogeneous  both  in 
structure  and  in  composition. 

Attention  may  be  drawn  towards  the  faCt  that  the  man¬ 
ganese  in  these  analyses  increases  with  the  other  elements 
and  does  not  decrease  with  the  iron  ;  but  Mr.  Stubbs  con¬ 
cludes,  and  recently  Mr.  Snclus  confirms  his  conclusion, 
that  in  the  ingot  itself  the  reverse  is  the  case. 

As  was  mentioned  at  the  commencement  of  the  above 
analyses,  the  greatest  care  was  taken  to  make  the  results 
strictly  comparative.  However,  in  order  to  satisfy  myself 
of  the  accuracy  of  these  comparative  determinations,  three 
separate  analyses  were  made  upon  different  quantities  of 
the  steel  from  the  centre  and  from  A  1  (first  series  of 
analyses),  these  analyses  being  made  by  three  different 
modifications  of  the  ordinary  acetate  method.  The  results 
were : — 


A. 

B. 

C. 

Borings  from  centre  . . 

i-io 

ro8 

ro6 

Borings  from  A  1  . . 

0-90 

0-87 

o-88 

Increase  in  the  centre 

0"20 

0-21 

o-x8 

It  is  to  be  hoped  that  those  having  an  opportunity  of 
repeating  these,  experiments  will  carefully  examine  this 
point  in  connection  with  the  manganese. 

In  conclusion,  I  have  to  thank  Messrs.  J.  Spencer  and 
Sons  for  their  permission  to  communicate  these  analyses 


The  Chairman — The  paper  is  very  interesting  as 
confirming  the  results  of  Mr.  Stubbs  and  Mr.  Snelus. 
I  was  at  the  meeting  when  Mr.  Stubbs  made  his  remarks, 
and  it  recalled  some  experiments  which  I  made  several 
years  ago  on  pig-iron  with  a  similar  object.  I  took  samples 
from  the  top  and  bottom  of  a  large  ladle  containing  pig-iron, 
and  determined  the  impurities  in  each,  paying  especial 
regard  to  the  phosphorus.  I  failed  to  find  any  difference 
between  the  two;  but,  of  course,  I  was  dealing  with  a  very 
different  material  from  steel  (containing  about  i'5  per  cent, 
instead  of  about  0-05  per  cent,  of  phosphorus),  and  our 
methods  of  determining  phosphorus  where  not  then  so 
delicate  as  they  are  now.  Mr.  Stubbs  showed  that  in  the 
!  long  vertical  ingots  which  they  cast  the  impurities  seemed 
to  concentrate  in  a  small  part  near  to  the  top  of  the  ingot ; 
those  parts  which  cool  quickly  seem  to  be  tolerably  homo¬ 
geneous.  Mr.  Snelus  has  pointed  out  a  remarkable  con¬ 
firmation  of  these  results  in  some  experiments  at  Wool- 
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wich,  in  which  it  was  shown  by  the  tensile  strain  and  other 
mechanical  tests  that  those  portions  of  the  ingots  where  the 
impurities  tend  to  concentrate  were  of  inferior  quality  to  the 
rest.  Since  Mr.  Snelus’s  discovery  of  the  principle  on  which 
phosphorus  can  be  eliminated  from  pig-iron  in  the  Besse¬ 
mer  converter,  still  further  developed  by  Messrs.  Thomas 
and  Gilchrist  and  others,  the  great  principles  of  dealing 
successfully  with  the  impurities  of  pig-iron  have  been 
mastered.  With  such  experiments  as  Mr.  Hogg  has  laid 
before  us  we  are  now  getting  into  the  refinements  of  steel 
manufacture.  They  are  of  great  value  in  increasing  our 
knowledge  of  the  properties  of  this  valuable  metal,  and 
in  throwing  light  on  some  of  the  causes  of  unexpected  fail¬ 
ure  in  steel  plates  and  other  large  masses  of  steel. 

A  vote  of  thanks  to  Mr.  Hogg  terminated  the 
proceedings. 
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Dr.  Wallace's  Address. 

(Concluded  from  p.  33.) 

We  now  come  to  a  division  of  our  subject  which  is  not 
chemical  but  physical,  but  which  is  nevertheless  closely 
connected  with  the  dissociation  of  compound  bodies.  We 
have  in  nature  three  states  of  matter — solid,  liquid,  and 
gaseous;  but  these  are  merely  accidental  conditions,  as  I 
shall  attempt  to  show  you,  determined  partly  by  the 
nature  of  the  bodies  themselves,  partly  by  the  particular 
temperature  and  pressure  to  which  they  are  subject.  I 
think  you  will  have  no  difficulty  in  accepting  the  axiom 
that  all  solid  bodies  are  capable  of  being  liquefied,  if  we 
except  a  comparatively  small  number  which  pass  at  once 
from  the  solid  to  the  gaseous  state,  such  as  metallic 
arsenic,  some  of  the  compounds  of  arsenic  and  of  mercury, 
&c.  Platinum,  which  resists  the  heat  of  our  ordinary  fur¬ 
naces,  melts  like  wax  before  the  oxy-hydrogen  flame;  and 
in  a  crucible  of  pure  lime — as  suggested  by  Deville,  and 
wrought  out  practically  by  Johnson,  Matthey,  and  Co.,  of 
London — pounds,  I  might  almost  say  hundredweights,  of 
it  can  be  fused  with  as  great  facility  as  the  plumber  melts 
lead  in  an  iron  ladle  over  a  chauffer.  Iridium,  which  is 
more  refractory  than  platinum,  may  be  melted  also  by  the 
oxy-hydrogen  flame ;  and  all  metals,  without  exception, 
cease  to  retain  their  solid  form  when  placed  in  a  voltaic 
circuit  of  such  quantity  and  intensity  that  they  cannot 
pass  it  without  resistance.  We  are  familiar  with  one  liquid 
metal,  mercury;  but  at  a  temperature  of  —40^  F.  it  is  a 
malleable  solid,  not  unlike  lead  ;  while  at  650°  it  is  gaseous 
and  indistinguishable  in  appearance  from  air  or  any  other 
gas.  Again,  we  are  equally  familiar  with  metals — potas¬ 
sium  and  sodium — which  are  soft  to  the  touch,  and  can 
be  cut  with  a  penknife  with  the  greatest  facility.  They 
are,  in  faCt,  at  the  temperature  of  this  earth,  in  the  plastic 
condition  to  which  iron  is  reduced  when  brought  up  to  a 
welding  heat,  and  which  platinum  assumes  far  below  its 
point  of  fusion.  These  metals,  which  when  cut  have  the 
brilliancy  of  the  most  highly-polished  silver,  melt  below 
the  temperature  of  boiling  water  (136°  and  igo°  F.),  and 
become  hard  when  exposed  to  intense  cold.  Tin  melts  at 
a  comparatively  low  degree  of  heat  (4420  F.),  so  do  lead 
and  zinc  (617°  and  7730  F.) — the  latter  assuming,  a  little 
below  its  melting-point,  a  brittle  condition,  in  which  it 
may  be  reduced  to  powder  in  a  mortar,  while  a  little  lower 
(200°  to  300°  F.)  it  assumes  a  highly  malleable  state,  in 
which  it  is  readily  rolled  into  the  sheets  with  which  we  are 
all  familiar.  It  is  worthy  of  note  that  many  metals  and 
other  solids  in  melting  contract  in  bulk,  and  in  solidifying 
expand.  Thus,  ice  floats  on  the  top  of  water,  having  a 
gravity,  as  compared  with  water=iooo,  of  920.  It  was 
at  one  time  supposed  that  water  in  this  respett  occupied 


an  anomalous  position,  but  recent  experiments — some  of 
them  made  by  members  of  this  Society — have  conclusively 
shown  that  in  a  great  many  cases,  when  the  solid  form  of 
the  body  is  at  or  near  the  temperature  of  its  liquid  condi¬ 
tion,  it  floats  on  the  surface  in  consequence  of  its  lesser 
gravity.  It  is  true  that  a  cold  pig  of  iron,  thrown  into  a 
molten  mass  of  the  same  metal,  will  sink  to  the  bottom  of 
the  vessel,  but  as  it  becomes  assimilated  in  temperature  to 
the  liquid  metal  it  rises  to  the  surface.  A  similar  experi¬ 
ment  made  with  trap  rock  shows  that,  in  this  case  also, 
there  is  contraction  in  fusing  the  mineral  and  expansion 
in  cooling  the  fused  mass.  In  like  manner  we  could,  by 
exposing  ice  to  an  intensely  low  temperature— thus  con¬ 
tracting  its  volume  and  increasing  its  relative  density — 
cause  it  to  sink  in  water,  which  might  be  heated  to  decrease 
its  specific  gravity.  The  explanation  of  this  phenomenon 
is  probably  that,  in  assuming  the  solid  state,  the  atoms  or 
molecules  take  a  geometric  form,  in  which  they  occupy 
more  space  than  they  do  when  in  a  free  condition  of 
molecular  movement,  as  they  are  when  in  the  liquid  state. 

All  liquids  are  capable  of  being  boiled  or  converted  into 
gases  or  vapours  by  heat,  the  only  exceptions  being  in  the 
case  of  those  compounds  which,  on  being  heated,  suffer 
decomposition.  It  is  equally  the  case  with  solids,  with 
the  same  exception,  so  that  the  gaseous  form  may  be  re¬ 
garded  as  the  normal  condition  of  matter.  There  are 
many  solid  bodies  which  we  have  not  actually  as  yet  con¬ 
verted  into  gas,  and  we  are  compelled  to  fall  back  on  analo¬ 
gies  for  proof  of  our  proposition.  The  liquid  metal,  mer¬ 
cury,  can  be  distilled  like  water,  although  the  temperature 
required  is  considerably  higher ;  potassium  and  sodium 
are  converted  into  vapour  with  almost  equal  facility,  and 
zinc  is  regularly  distilled  in  the  commercial  production  of 
that  metal  from  its  ores.  Lead  also  is  distinctly  volatile, 
and  no  metal,  however  refractory,  can  be  kept  long  at  its 
melting-point  without  suffering  some  loss  of  weight.  Iron 
is  readily  volatilised  in  part  by  the  heat  generated  by  its 
own  combustion  in  oxygen  gas.  Arsenic  on  being  heated 
sublimes,  passing  at  once  into  the  gaseous  condition  with¬ 
out  assuming  the  liquid  form.  Gold,  which  requires 
a  rather  high  temperature  for  fusion,  is  at  once  dissipated 
in  the  gaseous  state  by  an  eleCtric  discharge  of  high  ten¬ 
sion  ;  and  silver,  platinum,  copper,  iron,  and  many  other 
metals  are  vapourised  instantaneously  with  equal  facility. 
With  regard  to  carbon,  there  can  be  little,  if  any,  doubt  in 
the  minds  of  scientific  men  that  it  is  converted  into  vapour 
in  the  eleCtric  arc,  and  that  without  necessarily  undergoing 
combustion,  for  the  phenomena  are  not  sensibly  altered 
when  the  experiment  is  made  in  an  exhausted  receiver,  or 
in  a  vessel  filled  with  an  inactive  gas,  such  as  nitrogen. 
It  may  be  said  that  the  transference  of  carbon  from  the 
one  pole  to  the  other  is  simply  mechanical,  and  consists 
of  solid  particles  detached  from  the  one  and  carried  to  the 
other  ;  but  that  explanation  does  not  suffice  to  accouut  for 
the  observed  fads,  and  we  are  driven  irresistibly  to  the 
conclusion  that  there  is  a  partial  volatilisation  of  the  car¬ 
bon.  The  chemist  talks  of  compounds,  such  as  marsh 
gas  and  carbonic  oxide,  as  containing  so  many  volumes  of 
the  other  elements ;  but  I  need  scarcely  say  that  the  com¬ 
bining  volume  of  carbon  is  deduced,  on  theoretical  grounds, 
from  the  volume  of  its  compounds  and  comparison  with 
analogous  cases.  Still,  that  carbon  is  capable  of  existing 
in  the  free  state  as  a  gas  or  vapour  will  scarcely  be  dis¬ 
puted.  So  with  all  other  elements,  and  so  with  all  che¬ 
mical  compounds,  with  or  without  previous  re-solution 
into  their  constituent  elements.  What  we  cannot  prove 
by  experiment  we  must  still  accept  as  the  only  rational 
conclusion  to  which  we  are  led  by  analogy  and  reasoning. 

We  now  come  to  the  converse  view  of  the  matter. 
Most  h'quids  can  readily  be  made  to  assume  the  solid 
form.  There  are,  it  is  true,  some  organic  liquids — of 
which  alcohol  may  be  taken  as  a  type — which  have  never 
yet  been  frozen  ;  but  even  in  these  cases  we  have  seen  the 
liquids  assume,  in  the  extreme  rigour  of  an  Ardtic  winter, 
an  oily  consistency,  which  is  no  doubt  an  approach  to  the 
solid  form  which  would  be  attained  by  the  application  of 


44 


Dissociation  of  Chemical  Compounds 


(  Chemical  Mews, 
t  Jan,  27,  1882. 


a  temperature  sufficiently  low.  As  regards  the  gaseous 
condition,  the  treatment  of  the  subjedt  requires  a  little 
more  consideration.  Formerly  we  were  in  the  habit  of 
speaking  of  permanent  gases  as  distinguished  from  others 
which  had  liquefied,  such  as  sulphurous  and  carbonic  an¬ 
hydride,  chlorine,  cyanogen,  and  so  on ;  and  we  also 
spoke  of  the  vapours  of  water,  alcohol,  mercury,  and  other 
volatile  liquids  as  if  they  were  something  different  from 
gases.  All  that  has  been  changed  by  the  splendid  experi¬ 
mental  researches  of  Cailletet  and  Pidtet,  by  whom  the  so- 
called  permanent  gases — oxygen,  hydrogen,  and  nitrogen 
— have  been  liquefied.  In  the  case  of  hydrogen,  which 
has  long  been  considered  to  fulfil  the  fundtions  of  a  metal, 
it  was  liquefied  by  Pidtet  under  a  pressure  of  650  atmo¬ 
spheres,  or  upwards  of  4  tons  on  the  square  inch,*  and  a 
temperature  of  — 1700  C.,  or  —  2740  F. ;  and,  in  escaping 
from  its  confinement,  the  further  redudtion  of  temperature 
caused  by  its  reassumption  of  the  gaseous  state  sufficed 
to  solidify  a  portion  of  the  'liquid,  and  the  particles  fell  to 
the  floor,  to  quote  the  experimenter’s  own  words,  with 
“  the  shrill  noise  of  metallic  hail.”  Hydrogen,  or,  as  we 
should  perhaps  call  it  for  the  sake  of  uniformity,  hydro- 
genium,  is  really  a  metal  after  all,  and  it  is  only  an  acci¬ 
dent  of  temperature  and  pressure  that  prevents  it  from 
possessing  the  ordinary  metallic  properties  with  which  we 
are  familiar  in  lead,  silver,  or  platinum. 

The  difference  between  solids,  liquids,  and  gases  is 
simply  a  question  of  temperature,  or,  in  other  words,  of 
molecular  motion.  In  liquids  and  gases  we  have,  accord¬ 
ing  to  the  generally  accepted  kinetic  theory,  a  constant 
movement  of  the  atoms  or  molecules,  the  rate  of  which 
differs  in  the  case  of  each  individual  gas.  It  is  difficult  to 
define  the  exadt  difference  between  gases  and  liquids  ; 
both  possess,  to  a  very  large  extent,  the  same  fundtions, 
and  many  gases  can  be  converted  into  liquids  by  pressure 
alone,  and  independently  of  redudtion  of  temperature.  In 
like  manner,  if  we  place  a  liquid  in  a  confined  space  and 
seal  it  up  we  can  convert  it  entirely  into  gas  by  exposing 
it  to  a  sufficiently  high  temperature,  provided  there  is 
enough  space  for  the  expansion  of  the  liquid  before  it  is 
converted  into  gas.  A  cubic  inch  of  water  becomes, 
under  ordinary  circumstances,  a  cubic  foot  of  steam  or 
gaseous  water;  but  the  watermay  be  converted  into  gas  in  a 
confined  space  of  less  than  two  cubic  inches.  Many  of 
the  experiments  on  the  relations  of  gases  to  liquids  have 
been  condudted  with  carbonic  anhydride,  which,  under 
ordinary  temperatures,  is  liquefied  under  a  pressure  of 
about  50  atmospheres.  The  researches  of  Andrews,  of 
Belfast,  are  particularly  noteworthy,  and  are  well  known 
to  all  physical  and  chemical  philosophers.  He  was  the 
first  to  observe  what  is  called  the  “  critical  point  ”  of  a 
liquefiable  gas,  a  point  at  which  it  is  difficult  to  say 
whether  the  body  exists  as  gas  or  liquid  ;  or,  rather,  we 
may  have  both  forms  existing  in  the  same  vessel,  but 
without  any  distindt  line  of  separation — in  fadt,  they  seem 
to  merge  into  one  another.  The  critical  temperature 
varies  with  the  pressure,  and  in  some  gases  it  is  far  below 
zero  of  Fahrenheit’s  thermometer.  Still,  under  ordinary 
circumstances,  the  physical  charadters  of  gases  and  liquids 
are  sufficiently  well  marked,  besides  which  we  have  in  the 
change  of  state  from  liquid  to  gas  a  large  amount  of  heat 
rendered  latent,  and  in  the  contrary  adtion  a  similar 
amount  of  heat  becoming  sensible. 

It  is,  perhaps,  superfluous  to  dwell  further  on  this  in¬ 
teresting  subjedt ;  but  I  would  like  to  impress  this  fadt  on 
your  minds,  that  the  atoms  of  matter  are  the  same  what¬ 
ever  be  the  physical  condition.  In  solids,  as  I  have 
already  hinted,  the  atoms  are  probably  arranged  in  mole¬ 
cules  of  symmetrical  geometric  form.  The  simplest 
geometric  form  is  the  tetrahedron,  in  which  case  only  four 
atoms  would  be  required  to  form  a  molecule  ;  but  probably 
there  are  few  molecules  so  simple,  and  there  is  reason  to 
believe  that  many  of  them  are  highly  complex,  especially 
the  molecules  of  compound  bodies.  Crystalline  forms 

*  It  will  assist  the  comprehension  of  this  enormous  pressure  when 

it  stated  that  it  is  equal  to  that  exerted  by  a  rod  of  iron  2900  ft.  high , 


such  as  we  produce  by  fusion  and  cooling,  by  solution  and 
evaporation,  or  by  sublimation,  are  probably  aggregates  of 
the  symmetrical  molecules  ;  at  least  we  know  that  some 
crystals,  such  as  those  of  Iceland  spar,  are  built  up  of 
myriads  of  smaller  crystals  of  exadtly  the  same  form. 
There  are  many  solids  which  have  two  or  more  distindt 
forms,  which  often  possess  specific  properties.  Sulphur 
is  one  of  them  ;  it  has  at  least  two  distindt  crystalline 
forms,  and  one  that  is  amorphous.  In  these  various 
modifications  we  can  readily  conceive  that  the  atoms  in 
the  molecules  are  differently  arranged,  and  probably 
different  in  number,  and  that  in  the  amorphous  state  sym¬ 
metry  is  absent,  and  the  atoms  are  not  grouped  into  mole¬ 
cules,  but  are  free  and  distindt  as  in  liquids,  although 
destitute  of  motion.  Silica  affords  an  excellent  illustra¬ 
tion  of  trimorphism.  There  is  the  familiar  variety  known 
as  rock  crystal,  the  form  of  which  is  a  six-sided  prism, 
and  it  has  a  gravity  of  about  2‘6.  Another  crystalline 
form,  “  Tridymite,”  has  a  gravity  of  2’3,  while  the 
ordinary  amorphous  quartz  is  only  2’2.  All  these  modi¬ 
fications  may  be  formed  by  deposition  from  solutions,  but 
at  different  temperatures.  Sometimes  one  crystalline 
form  may  be  transformed  into  another  by  the  simple 
application  of  heat,  and  the  change  becomes  apparent  by 
some  modification  of  colour  or  some  other  property. 
Thus  the  scarlet  iodide  of  mercury,  when  gently  warmed, 
acquires,  together  with  a  new  crystalline  form,  a  pale 
yellow  colour,  which  gradually  and  slowly  comes  back  to 
the  normal  tint,  which  may  be  more  rapidly  brought  back 
by  fridtion.  Again,  the  brick-red  double  iodide  of  mercury 
and  copper  changes  to  black  at  the  temperature  of  boiling 
water,  the  red  colour  being  restored  on  the  removal  of 
the  source  of  heat.  Calcic  carbonate  has  two  very  distindt 
crystalline  forms,  one  of  which,  the  rhombohedron,  is  well 
known  in  the  mineral  form  of  Iceland  spar ;  the  other,  a 
six-sided  prism,  is  seen  in  arragonite.  Now,  if  a  crystal 
of  arragonite  is  suddenly  heated,  it  falls  into  a  rough 
powder,  which,  on  examination  with  a  microscope,  is  seen 
to  consist  of  minute  crystals  of  Iceland  spar.  - 

In  liquids  and  gases  we  may  assume,  with  some  degree 
of  probability,  that  the  atoms  are  in  most  cases  not 
grouped  into  molecules,  at  least  in  the  case  of  elementary 
bodies.  In  these  two  forms  of  matter  the  atoms  are  in 
motion,  but  the  motion  is  more  rapid  in  gases  than  in 
liquids,  in  the  former  having  what  is  called  a  free  path,  in 
which  they  move  a  considerable  distance,  compared  with 
their  own  dimensions,  without  encountering  one  another; 
while  in  the  latter  they  are  constantly  coming  into  colli¬ 
sion.  The  great  difference  between  liquids  and  gases  is 
that  in  gases,  unless  at  or  near  the  critical  point,  the 
atoms  are  further  apart  than  in  liquids,  other  circumstances, 
as  of  pressure  and  temperature,  being  equal.  In  the  case 
of  hydrogen  gas,  at  ordinary  temperature  and  pressure,  it 
has  been  calculated  that  the  atoms  move  at  the  rate  of 
6225  feet  per  second,  their  size  being  at  most  i’5  millionth 
of  an  inch  in  diameter.  The  rate  of  motion,  however,  is 
influenced  both  by  temperature  and  pressure. 

The  atoms  of  gases  are  inconceivably  minute,  and  the 
distances  between  them,  although  necessarily  very  far  in 
excess  of  the  dimensions  of  the  atoms  themselves,  are 
also  infinitely  beyond  our  powers  of  perception.  In  regard 
to  water,  we  cannot  tell  the  absolute  distance  of  the  atoms 
in  steam,  but  we  know  this  much,  that  they  are  twelve 
times  farther  apart  in  every  direction  than  they  are  in 
water — a  cubic  inch  of  water  giving  a  cubic  foot  of  steam. 
But  gases  are  different  from  solids  and  liquids  in  being 
infinitely  more  readily  affedted  by  temperature  and  pres¬ 
sure.  They  possess  the  property  of  idio-repulsion,  which 
causes  their  atoms  to  separate  further  and  further  as  the 
pressure  is  reduced.  I  am  not  sure  that  there  is  really 
such  a  force  as  idio-repulsion,  but  it  is  true,  at  all  events, 
whatever  be  the  corredt  explanation  of  it,  that  as  the 
pressure  decreases  the  volume  increases,  and  this  without 
any  apparent  limit.  It  has  been  argued  that,  if  matter 
consists  of  atoms,  it  follows  that  gases  have  a  limit  of 
expansion,  beyond  which  they  cannot  pass.  But  it  has 
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really  nothing  to  do  with  the  atomic  theory,  for  it  is  not 
a  question  of  the  infinite  divisibility  of  matter  or  the  re¬ 
verse,  in  regard  to  which  there  is  at  the  present  day  no 
manner  of  doubt  in  the  minds  of  chemists  and  physicists, 
but  simply  of  the  separation  of  atoms  further  and  further 
apart.  In  the  experiments  of  Gassiot  and  Crookes,  gases 
have  been  reduced  to  a  most  extraordinary  degree  of 
tenuity,  and  perfect  vacua  have  been  obtained — perfect,  at 
least,  as  regards  the  particular  gases  with  which  the  vessels 
were  filled,  the  last  traces  being  absorbed  by  chemical 
agents.  For  my  own  part,  I  cannot  conceive  of  any  limit 
to  the  distance  to  which  the  atoms  of  a  gas  may  be 
separated,  any  more  than  I  can  conceive  of  a  limit  to 
space  itself.  In  regard  to  the  atmosphere  which  surrounds 
our  earth,  it  probably  becomes  so  attenuated  at  a  distance 
of  about  forty  miles  as  to  be  scarcely  appreciable  in 
gravity ;  but  there  are  really  no  good  grounds  for  sup¬ 
posing  that  it  is  limited  to  40,  50,  or  even  200  miles,  or 
that  it  does  not  in  some  degree  fill  all  space,  at  least  within 
our  solar  system.  But  it  is  impossible  to  stop  here  ;  if 
this  is  so,  it  follows,  almost  as  a  matter  of  course,  that 
the  same  space  contained  at  one  time — a  distance  of  time 
that  it  is  as  impossible  for  us  to  realise  as  it  is  for  us  to 
form  a  distinct  conception  regarding  the  dimensions  of 
space  itself — all  the  elements  which  we  find  on  the  earth’s 
surface,  in  the  planets,  in  the  comets  belonging  to  our 
system,  and  in  the  sun. 

It  is  well  known  that  if  we  descend  into  the  earth  we 
soon  reach  a  point  at  which  the  temperature  is  practically 
constant,  affeCted,  to  an  appreciable  extent,  neither  by  the 
heat  of  summer  nor  the  cold  of  winter.  This  point  of 
constant  temperature  varies  in  different  parts  of  the  world, 
but  in  this  country  it  is  about  50  feet  from  the  surface, 
and  is  about  470  F.  But,  if  we  descend  beyond  this  point 
by  means  of  a  pit  or  mine,  we  find  a  decided  increase  of 
temperature  the  further  we  descend ;  and  this  increment 
of  heat  goes  on  to  the  greatest  depths  which  have  been 
reached,  either  by  aCtual  descent  into  the  bowels  of  the 
earth,  or  by  boring  for  water  to  still  greater  depths.  The 
rate  of  increment  varies  at  different  places  from  50  to  100 
feet  for  each  degree  Fahr.  It  is,  therefore,  a  natural  con¬ 
clusion  that  there  exists  an  internal  source  of  heat,  which 
is  constantly  passing  outwards  and  being  dissipated  into 
space.  The  existence  of  volcanoes,  and  of  rocks  which  bear 
unmistakable  evidence  of  having  been  in  a  state  of  fusion, 
point  to  the  same  conclusion ;  and  it  is  only  a  further 
step  to  understand  that  the  earth  was  at  a  former  period 
in  a  complete  state  of  fusion,  and  that  it  has  been 
gradually  cooling  ever  since.  With  regard  to  the  question 
whether  there  is  an  internal  mass  of  fluid  towards  the 
earth’s  centre,  that  is  a  matter  which  is  open  to  discussion, 
and  which  cannot  be  determined  by  aCtual  observation. 
If  the  increment  of  heat  which  we  find  in  descending 
some  hundreds  of  feet  in  a  pit  were  continued  at  the  same 
ratio  fora  depth  equal  to  only  i-50th  of  the  earth’s  radius, 
or  about  80  miles,  nearly  all  bodies  with  which  we  are 
acquainted  would  be  in  a  state  of  fusion.  As  regards 
volcanoes,  there  is  at  least  a  probability  that  their  occur¬ 
rence  is  due  in  many  instances  to  local  causes,  and  that 
they  are  not  necessarily  connected  with  an  internal  igneous 
mass.  In  passing,  I  will  only  make  this  one  observation 
in  regard  to  the  geology  of  the  earth’s  crust,  that  some 
of  the  rocks  which  were  formerly  considered  to  be  of 
igneous  origin,  have,  upon  further  study,  been  declared  to 
have  been  deposited  from  water.  Even  the  granite,  which 
Murchison  used  to  speak  of  as  the  backbone  of  our  native 
land,  must,  I  fear,  be  relegated  to  the  group  of  meta- 
morphic  rocks,  of  which  it  is,  however,  probably  the  most 
ancient. 

The  earth  at  one  period  was  a  fluid  mass,  cooled  i 
gradually  by  radiation  ;  and,  after  a  time,  a  crust  was  [ 
formed  on  its  surface.  But  as  this  crust,  itself  a  very 
bad  conductor  of  heat,  grew  colder  towards  the  surface, 
contraction  must  have  taken  place,  and  irregular  fissures 
produced,,  giving  rise  to  catastrophes  of  various  kinds, 
and  especially  the  formation  of  mountain  ranges.  Neither 


can  we  suppose  that  the  fluid  mass  was  perfectly  quiescent: 
on  the  contrary,  there  is  every  reason  to  suppose  that 
chemical  aCtion  was  going  on,  giving  rise  to  the  formation 
of  gaseous  matter,  which  found  vent  in  the  craters  of 
volcanoes.  In  course  of  time  the  earth  became  so  cold 
that  the  aqueous  vapour  contained  in  the  atmosphere  con¬ 
densed,  and  a  new  series  of  phenomena  commenced,  one 
result  of  which  was  extensive  denudation  and  the  forma¬ 
tion  of  the  sedimentary  rocks,  some  of  which  must  have 
been  formed  at  inconceivably  remote  periods.  The  up¬ 
heavals  of  the  earth’s  crust,  to  which  I  have  referred,  cer¬ 
tainly  continued  long  after  the  condensation  of  water,  for 
we  find  sedimentary  rocks  high  up  in  the  most  lofty  of 
our  mountain  chains  ;  and  they  occur  even  at  the  present 
time,  although  in  a  modified  form,  and  only  in  certain 
circumscribed  localities. 

But,  remote  as  the  period  of  perfect  fluidity  undoubtedly 
was,  it  is  a  fair  and  legitimate  conjecture,  if  I  may  use 
that  word  in  regard  to  a  matter  which  scarcely  admits  of 
a  doubt,  that  it  was  preceded  by  one  yet  further  removed 
in  the  dim  vista  of  the  immeasurable  past.  It  is  true 
that  we  are  absolutely  incapable  of  contemplating  a  com¬ 
mencement  of  the  existence  of  the  universe,  just  as  we 
cannot  conceive  of  the  beginning  of  time,  the  duration  of 
eternity,  or  the  bounds  of  space ;  but  if  we  follow  up  the 
thoughts  in  which  we  have  been  indulging,  we  seem  to 
come  unavoidably  to  a  period  in  which  that  form  of 
motion  which  we  call  heat  reigned  supreme,  in  which  all 
matter  was  gaseous  and  elementary.  How  that  matter 
came  to  be  condensed  and  aggregated  into  groups,  forming 
a  central  sun,  planets  and  their  satellites,  comets,  aerolites, 
and  meteoric  dust,  I  shall  not  attempt  to  conjecture  ;  but 
I  shall  ask  you  to  follow  me  in  a  speculation  which  I  trust 
you  will  not  consider  too  daring  or  presumptuous.  The 
cooling  effeCt  of  radiation  on  these  aggregations  of  vapours 
would  probably  result,  in  the  first  place,  in  the  chemical 
union  of  the  various  elements,  especially  the  metals  and 
hydrogen,  with  oxygen  ;  and  as  this  combination  would 
set  free  heat  formerly  latent  in  the  elementary  bodies,, 
there  would,  for  a  long  time,  be  a  period  of  oscillation 
between  compounds  and  elements,  during  which  the 
cooling  process  would  go  on  with  extreme  tardiness. 
Merging  imperceptibly  into  this  period  of  chemical  com¬ 
bination  would  be  that  of  liquefaction  of  the  compounds 
and  the  few  elements,  such  as  gold  and  platinum,  which 
possess  only  slight  affinities  for  the  other  elements  ;  with 
a  residuum  of  oxygen  and  nitrogen  gases,  and  steam  more 
or  less  mixed  with  other  vapours.  Then  would  follow  a 
period  of  comparative  quiescence ;  combustion,  that  is,  the 
combination  of  the  elements,  would  cease,  and  enormous 
contraction  in  bulk  would  follow,  and  the  orb  would  be, 
to  use  a  vulgar  phrase,  played  out  as  a  source  of  light  to 
surrounding  heavenly  bodies,  and  would  soon  become 
covered  with  a  solid  crust,  which  would  render  it  com¬ 
paratively  inoperative  as  a  centre  of  heat  radiation.  Then 
would  follow  the  various  phenomena  which  I  attempted 
to  describe  as  having  been  experienced  in  our  own  little 
planet ;  and,  if  we  were  to  pursue  the  speculation  further 
still,  we  should  reach  a  point  in  the  future  as  dim  and 
distant  as  the  events  I  have  alluded  to  were  in  the  past, 
in  which  sun,  earth,  and  moon,  not  to  speak  of  the  in¬ 
numerable  suns  belonging  to  other  systems  with  which 
the  sky  is  studded,  will  be  cold  and  lifeless  as  the  impene¬ 
trable  ice-barriers  of  the  Polar  regions.  But  surely  these 
are  not  mere  speculations  ;  are  they  not  going  on  before 
our  eyes  at  the  present  time  ?  Is  notour  own  earth  in  the 
stage  of  cooling  down  after  having  completed  its  period 
of  active  incandescence  ?  and  is  not  the  sun  at  this  very 
moment  undergoing  the  combination  of  its  elements  which 
has  gone  on  for  ages,  and  will  go  on  for  ages  to  come  ? 
What  are  the  solar  prominences  but  gigantic  flames  of 
hydrogen  in  the  aCt  of  combination  with  oxygen,  and  the 
photosphere  but  an  almost  transparent  film  of  gaseous 
matter  undergoing  combustion  ;  while  the  nucleus  is  still 
composed  of  matter  at  too  high  a  temperature  to  admit  of 
chemical  combination  between  its  elements  ?  And  is  not 
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the  chromosphere,  which  gives  us  the  Fraunhofer  lines  in 
the  solar  spedtrum,  the  gaseous  or  vapourised  produces  of 
combustion  of  hydrogen  and  the  various  metals  which  in 
the  body  of  the  sun  exist  as  gases,  but  condensed  to  com¬ 
paratively  small  bulk  by  enormous  pressure  ? 

The  gravity  of  the  earth  is  about  5-6,  which  is  about 
twice  that  of  granite,  and  if  that  of  trap  rock.  The 
weight  of  the  sun,  as  compared  with  water,  is  only  one- 
fourth  that  of  the  earth  ;  and  as  the  constituents,  as  deter¬ 
mined  by  the  spectroscope,  are  essentially  the  same,  while 
the  effedts  of  gravitation  are  enormously  in  excess  of 
those  observed  on  the  earth’s  surface,  it  is  a  fair  inference 
to  conclude  that  when,  in  future  and  far  distant  ages,  the 
heat  generated  by  the  combination  of  its  elementary  con¬ 
stituents,  and  that  derived  from  the  changes  of  state 
from  gas  to  fluid  and  from  fluid  to  solid,  will  have  been 
dissipated  into  space,  its  bulk  will  have  so  far  contracted 
that  its  gravity  will  at  least  equal  that  of  the  earth. 

Gentlemen,  the  subject  of  chemical  dissociation,  to 
which  I  essayed  to  call  your  attention  this  evening,  has 
led  me  imperceptibly  to  treat  of  matters  which  have  long 
been  floating  in  my  mind,  but  to  which  I  have  not  hitherto 
ventured  to  give  expression ;  and  I  have  to  crave  your 
indulgence  for  the  exceedingly  crude  and  imperfect  way  in 
which  I  have  placed  these  views  before  you,  and  also  for 
having  failed  to  notice  other  theories  which  have  been 
advanced  for  the  explanation  of  the  phenomena  of  solar 
heat  and  light.  We  live  in  a  time  of  rapid  pro¬ 
gress  in  scientific  research,  and  talk  familiarly  of  matters 
of  momentous  import,  which  our  fathers  never  dreamt  of. 
Let  us  see  that  we  be  not  puffed  up  with  our  knowledge 
— which,  after  all,  is  trifling  compared  to  what  mankind 
may  yet  attain  to — but  ever  struggle  on,  humbly  and  hope¬ 
fully,  in  the  earnest  desire  to  learn  something  of  the 
mysteries  of  that  glorious  world  in  which  we  are  such  in¬ 
significant  units. 


A  very  interesting  discussion  followed,  in  which  Mr. 
Ma&ear,  Dr.  Dobbie,  Mr.  Whitelaw,  Mr.  Stanford,  Mr. 
Coleman,  and  Mr.  Mayer  took  part. 

A  hearty  vote  of  thanks  having  been  proposed  to  Dr. 
Wallace,  the  meeting  closed. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  ot  temperature  are  Centigrade,  unless  otherwise 

expressed. 

Zeitschrift  fur  Analytische  Chemie. 

Vol.  xx.,  Part  3. 

The  Separation  of  Cadmium. — E.  Donath  and  J. 
Mayrhofer. — The  statement  of  Ditte  that  cadmium  sul¬ 
phide  is  appreciably  soluble  in  ammonium  sulphide  is  un¬ 
founded.  Cadmium  sulphide  precipitated  with  ammonium 
sulphide  passes  even  through  a  double  filter.  Hence 
sodium  sulphide  should  be  used  if  cadmium  is  present. 

New  Reaction  for  the  Detection  of  Sulphur  and 
Nitrobenzol. — R.  Brunner. — The  substance  to  be  ex¬ 
amined  is  mixed  with  a  little  strong  potassa-lye,  a  few 
drops  of  commercial  nitro-benzol  and  of  alcohol  are  added, 
and  the  mixture  is  allowed  to  stand  at  the  common  tem¬ 
perature,  with  occasional  stirring.  After  some  time,  if 
sulphur  or  an  alkaline  sulphide  is  present,  there  appears 
a  red  colouration,  due  to  the  reduction  of  nitro-benzol.  In 
this  manner,  both  free  sulphur  and  the  sulphur  present  in 
white  of  egg,  in  bread,  wool,  &c.,  may  be  diredtly  demon¬ 
strated.  An  inversion  of  the  process  may  serve  for  the 
detection  of  nitro-benzol. 

Detection  of  Small  Quantities  of  Cobalt  and 
Nickel,  simultaneously  present.— E.  Donath  and  J. 
Mayrhofer.1 — The  precipitate  obtained  in  a  systematic 
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analysis  which  may  consist  of  nickel  and  cobalt  sulphides 
is  dissolved  in  a  minimum  of  nitric  acid,  mixed  with  an 
excess  of  soda-lye,  and  a  corresponding  quantity  of  solid 
iodine,  and  boiled.  If  little  nickel  and  much  cobalt  are 
present  the  precipitate  is  brown  or  brownish  black* 
granular,  and  loose.  In  the  opposite  case  it  is  either  like 
pure  nickelous  oxide  or  of  a  dirty  greyish  green  ;  it  is 
filtered,  washed  with  hot  water,  and  introduced  into  a 
test-tube  by  perforating  the  filter.  Here  it  is  shaken  up 
with  ammonia  and  a  few  drops  of  ammonium  chloride 
solution  and  filtered.  The  filtrate,  which  can  only  contain 
nickel,  is  mixed  with  a  few  drops  of  ammonium  sul¬ 
phide.  An  immediate  dark  brown  colouration  followed  by 
a  black  precipitate,  shows  the  presence  of  nickel.  The 
residue  upon  the  filter  is  several  times  drenched  with  am¬ 
monia,  thoroughly  washed  with  hot  water,  dissolved  in  a 
few  drops  of  hydrochloric  acid,  and  the  solution  boiled 
with  a  fragment  of  solid  potassa.  After  the  precipitate' 
has  subsided,  the  blue  colour  of  an  alkaline  cobaltate  is 
observed,  which  is  soon  decomposed,  with  a  deposit  o 
brown  cobalt  coxid 

The  Ash  of  Coke. — A.  Wagner. — A  reply  to  a  paper  by 
Dr.  Muck,  in  which  the  latter  attributes  to  the  author 
views  which  he  entirely  disclaims. 

A  N  ew  Test  for  Potassa. — L.  L.  de  Koninck. — If  a 
10-per  cent  solution  of  sodium  nitrite  is  mixed  with 
cobaltous  chloride  and  acetic  acid,  the  liquid  forms  a  re¬ 
agent  for  the  detection  of  potassa,  much  more  sensitive 
than  platinum  chloride.  An  immediate  yellow  precipitate 
is  obtained  in  a  solution  containing  1  part  potassium 
chloride  in  100  parts  of  water.  It  is  still  perceptible  if 
diluted  to  1 :  1000,  but  in  the  proportion  1  :  2000  a  precipi¬ 
tate  is  no  longer  obtained.  Ammonia  gives  a  similar  but 
much  less  sensitive  reaction  ;  the  salts  of  magnesium, 
calcium,  barium,  strontium,  iron,  aluminium,  and  zinc 
are  not  precipitated  by  the  reagent.  The  author  is 
endeavouring  to  found  a  quantitative  process  upon  this 
reaction. 

Determination  of  the  Specific  Gravity  of  Liquids. 
— L.  Weber. — The  author  takes  two  U-tubes  of  equal 
width,  each  with  a  short  and  a  long  limb,  connedts  the 
two  short  limbs  by  means  of  a  caoutchouc  tube,  and  pours 
into  one  of  the  long  limbs  water,  and  into  the  other  the 
liquid  to  be  examined.  The  liquids  stand  higher  in  the 
long  than  in  the  short  limbs,  and  the  differences  of  level 
will  be  inversely  as  the  specific  gravities. 

Behaviour  of  Platinum  Crucibles  on  Ignition. — H. 
Beilstein. — New  crucibles  suffer  a  greater  or  less  decrease 
in  weight  when  heated,  but  after  repeated  ignition  such 
changes  no  longer  occur. 

Preparation  of  Hydriodic  and  Hydrobromic  Acids 
— C.  Winckler. — The  author  uses  a  solution  of  iodine  in 
carbon  disulphide.  Over  this  is  a  stratum  of  water,  and 
hydrogen  sulphide  is  introduced  as  usual.  The  method 
is  applicable  for  hydrobromic  acid,  but  with  less  distindl 
advantage. 

Detection  of  Alumina. — M.  Beckmann. — The  author 
recommends  baryta  water  in  place  of  soda-lye,  as  not 
being  contaminated  with  alumina  and  silica.  Solution  of 
ammonium  chloride  is  added  afterwards,  as  usual. 


MISCELLANEOUS. 


Popular  Science. — In  a  morning  paper  for  the  17th 
inst.  we  find  a  list  of  explosives  mentioned  as  used  on 
ship-board,  among  which  figures  one  under  the  name  of 
“sodium  of  calcium.” 

The  Royal  Society  of  New  South  Wales.— 
( Original  Researches.) — The  Royal  Society  of  New  South 
Wales  offers  a  prize  for  the  best  communication,  contain¬ 
ing  the  results  of  original  research  or  observation,  upon 
each  of  the  following  subjects : — 


Chemical  Notices  from  Foreign  Sources. 
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Jan.  27,  1882.  ) 


Meetings  for  the  Week. 
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Seriesl. — Tobe  sent  in  not  laterthan  Septembe^o,  1882. 

No.  1. — On  the  Aborigines  of  New  South  Wales,  £25. 

2. - — On  the  treatment  of  auriferous  pyrites,  £25. 

3.  — On  the  forage  plants  indigenous  to  New 

South  Wales,  £25. 

4.  — On  the  influence  of  the  Australian  climates 

and  pastures  upon  the  growth  of  wool,  £25. 

Series  II. — To  be  sent  in  not  laterthan  August  31, 1883. 

No.  5. — On  the  chemistry  of  the  Australian  gums  and 

resins,  ^25. 

6.  — On  water  supply  in  the  interior  of  New  South 

Wales,  £25. 

7.  — On  the  embryology  and  development  of  the 

marsupials,  ^25. 

8.  — On  the  Infusoria  peculiar  to  Australia,  £25. 
The  competition  is  in  no  way  confined  to  Members  of  the 
Society,  nor  to  residents  in  Australia,  but  is  open  to  all 
without  any  restriction  whatever,  excepting  that  a  prize 
will  not  be  awarded  to  a  Member  of  the  Council  for  the 
time  being ;  neither  will  an  award  be  made  for  a  mere 
compilation,  however  meritorious  in  its  way— the  com¬ 
munication  to  be  successful  roust  be  either  wholly  or  in 
part  the  result  of  original  observation  or  research  on  the 
part  of  the  contributor.  The  successful  papers  will  be 
published  in  the  Society’s  Annual  Volume.  Fifty  reprint 
copies  will  be  furnished  to  the  author  free  of  expense. 
It  is  the  intention  of  the  Society  to  offer  additional  prizes 
should  this  first  attempt  to  encourage  original  scientific 
investigation  be  reasonably  successful. — A.  Liversidge 
and  A.  Leibius,  Hon.  Secs. — The  Society's  House, 
37,  Elizabeth  Street,  Sydney. 


MEETINGS  FOR  THE  WEEK. 


Monday,  30th.— London  Institution,  5. 

-  Medical,  8.30. 

-  Society  of  Arts,  8.  “  Recent  Advances  in  Photo¬ 
graphy,”  by  Capt.  W.  de  W.  Abney,  F.R.S. 
Tuesday,  31st. — Institute  of  Civil  Engineers,  8. 

— —  Royal  Institution,  3.  “The  Mechanism  of  the 

Senses,”  Prof.  J.  G.  M'Kendrick. 

-  Society  of  Arts,  8.  “  The  Social  and  Physical 

Capacities  of  New  Zealand  for  Tea  and  Silk 
Cultivation,”  by  William  Cochran. 

Wednesday,  Feb.  1st. — Society  of  Arts,  8.  “  Stained  Glass  Windows,” 
by  Lewis  Foreman  Day. 

-  Pharmaceutical,  8. 

-  Obstetrical,  8.  Anniversary. 

Thursday,  2nd.— Royal,  4.30. 

-  Chemical,  8. 

— , —  Royal  Institution,  3.  “  Corals,”  Mr.  H.  N.  Mose¬ 

ley. 

-  Royal  Society  Club,  6.30. 

Friday,  3rd. — Royal  Institution,  8.  “  Adtion  of  Molecules,  Free  and 
Constrained,  on  Radiant  Heat,”  by  Professor  Tyn¬ 
dall,  9. 

-  Geologists’  Association,  8.  Anniversary. 

Saturday,  4th. — Royal  Institution,  3.  “  Ludwig  van  Beethoven,”  by 
Prof.  Pauer. 


TO  CORRESPONDENTS. 


R.  Naman  Redmayne.—A  notice  of  the  book  on  Coal  appeared 
jn  the  Chemical  News,  vol.  xliv.,  p.  2S5. 


IP  .A.  TE3TTS  . 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882. 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  a  1  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office  : — 

W.  P.  THOMPSON  and  BOULT,  323,  High  Holborn,  W.C. 

R  .  J~7  iT  MERRY? 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA, 


FLETCHER'S  PATENT 

j  AUTOMATON  BLOWPIPE 

* 


This  at  once  supersedes  the  whole  of  the  patterns  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfedtly  adapted  for  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  or  hand  blowpipe  as  desired,  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET,  WARRINGTON. 

gERNERS  COLLEGE  of  CHEMISTRY. 


Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S. A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Pradtical  Investigations  connedted  with 
Patents,  &c.,  conduced. 

Prospedtuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 .  Berners-street  W.  


Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY'S,  Ardwick  Chemical 
Works  Manchester. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 
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100*00 

Our  MINES,  DRYING  KILNS,  and  GRINDING 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE, 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or'any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

MBlack-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel- Rail  Plant.  . 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldons 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar,  and  Resin  Refining, 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Maftear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 
Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


BAILEY’S 

LOW  LIFT  STEAM  JET  PUMPS, 

(HALLAM’S  PATENT) 

For  Lifting  Water  from  Wells,  Steam  Ships,  Tanks, 
Rivers,  Reservoirs,  &c. 


Prices  for  Heights  of  not  more  than  40  ft.,  at  30  lbs.  Pressure 
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W.  PI.  BAILEY  and  CO.,  Engineers,  &c., 
ALBION  WORKS,  SALFORD,  MANCHESTER. 


BISULPHIDE  OF  CARBON. 

CHLORIDE  OF  SULPHUR. 


8T  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


GAS  PURIFICATION  &  CHEMICAL  CO.,  LIMITED, 
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ON  MANURE  PHOSPHATES. 

By  K.  WALTER,  Chemical  Engineer,  Auvelais,  Belgium. 

When  I  wrote  my  last  article  on  this  subjedt  in  the 
Chemical  News,  voh.xxxviii.,  pp.  37,  50,  I  could  not  have 
imagined  that  it  would  take  such  a  long  time  before  the 
analysis  of  those  phosphates  by  the  method  of  citrate  of 
ammonia  would  be  generally  adopted.  The  more,  as  I 
know,  that  the  greater  number  of  English  agricultural 
chemists  are  convinced  that  the  phosphoric  acid  soluble 
in  the  citrate,  is  equal  in  value  to  the  phosphoric  acid 
soluble  in  water. 

Professor  Petermann,  in  Gembloux,  Chief  Manager  of 
the  Belgian  Royal  Agricultural  Stations,  had  in  1877 
officially  announced  that  from  January  x,  1878,  all  the 
phosphoric  acid  soluble  in  the  citrate  of  ammonia  would 
be  counted  at  the  same  rate  as  the  former  soluble  in 
water.  In  short,  any  sample  of  superphosphate  would  no 
more  be  valued  on  its  contents  of  phosphoric  acid  soluble 
in  water,  but  only  on  its  contents  of  phosphoric  acid 
soluble  in  the  citrate  of  ammonia.  To  this  latter  process 
was  then  given  the  term  determination  of  assimilable  phos¬ 
phoric  acid. 

Neither  manure  manufacturers  nor  agriculturists  made 
the  slightest  objection  to  this  innovation,  because  every¬ 
body  found  himself  well  off  by  it ;  and  to-day  it  has  so 
much  become  the  custom,  that  neither  party  appears  to 
think  that  it  has  ever  been  otherwise.  The  more  so,  as 
the  repeated  trials  of  latter  years  have  clearly  shown  the 
superiority  of  precipitated  phosphate  (retrograded  phos¬ 
phate)  to  the  superphosphate.  All  the  experiences  of 
Toulie,  Grandeau,  Petermann,  and  many  others,  are,  by 
the  trials  of  late,  confirmed  to  evidence. 

As  soon  as  the  decision  of  Dr.  Petermann  was  known, 
the  German  superphosphate  manufacturers  took  up  the 
matter,  and  tried  with  all  their  might  to  introduce  the 
same  system  into  Germany  ;  but  they  found  it  not  as  easy 
as  they  had  a  right  to  believe.  There  were  some  eminent 
agricultural  chemists  who  were  perfectly  of  the  same 
opinion  as  Petermann,  and  fought  byword  and  writing  for 
the  same  cause ;  but  the  greater  number  of  them,  in¬ 
cluding  some  of  the  most  influential,  were  thoroughly 
against  it. 

The  German  Professors  never  could  pardon  Petermann, 
that  he  had  taken,  as  one  of  them  (Petermann  is  German), 
such  a  measure  without  first  having  demanded  and  ob¬ 
tained  the  high  permission  and  assent  of  united  sage 
agricultural  Germany. 

However,  some  of  them  were  honest  enough  to  begin  to 
try  the.  matter  by  experience,  and  at  this  period,  even  the 
most  inveterate  opponents  of  Petermann’s  system  were 
obliged  to  come  over.  It  was  generally  admitted  that 
the  phosphoric  acid  soluble  in  the  citrate  has  at  least  the 
same  value  as  phosphoric  acid  soluble  in  water,  for  those 
kinds  of  soils  in  which  the  experiments  were  made.  They 
concluded  that  further  experiments  must  show  if  the 
equality  is  evident  in  all  kinds  of  soils. 

Anyhow  this  was  a  great  step  forward — by  which 
German  superphosphate  makers  have  profited.  They 
have  begun  to  count  the  phosphoric  acid  soluble  in  citrate 
— en  attendant — at  half  the  price,  as  that  soluble  in  water. 
There  can,  however,  not  be  the  slightest  doubt  that  in  a 
time  very  near  to  come,  the  same  system  as  used  in 
Belgium  and  in  France  will  be  adopted  in  Germany  ;  at 
all  events,  manure  makers  there  do  their  utmost  to  bring 
things  to  this  solution. 

It  is  altogether  inexplicable  that  the  English  manure 


manufacturers — by  far  the  most  interested  in  this  question 
— did  not  take  serious  steps  to  follow  the  same  road. 
The  quantities  of  superphosphate  made  by  the  English 
works  is  so  very  important  that  those  manufactured  on  the 
Continent  are  a  mere  nothing  against  it.  The  English 
superphosphate  manufactory  loses  annually  hundreds  of 
thousands  of  pounds  by  persisting  in  their  present  system 
— and  this  in  times  in  which  the  chemical  trade  cannot 
afford  to  make  any  superfluous  losses  which  easily  might 
be  avoided. 

Every  experienced  superphosphate  maker  knows  that 
even  the  purest  raw  phosphates  (containing  only  traces  of 
iron  and  alumina)  give  superphosphates,  which  contain 
|  to  1  per  cent  of  phosphoric  acid  not  soluble  in  water 
but  easily  in  the  citrate  of  ammonia.  Most  phosphates, 
however,  used  for  the  trade  in  question,  give  superphos¬ 
phates  containing  in  a  fresh  state  per  cent  of  phos¬ 
phoric  acid  not  soluble  in  water  but  in  the  citrate.  After 
storing  of  three  to  four  months’  duration,  this  latter 
amounts  to  2  to  3  per  cent,  and  sometimes  even  more — 
of  course  to  the  detriment  of  the  phosphoric  acid  soluble 
in  water. 

If  we  take  superphosphate,  on  an  average,  as  containing 
14/5  per  cent  phosphoric  acid  soluble  in  citrate,  or  13  per 
cent  phosphoric  acid  soluble  in  water,  i£  per  cent  are  lost 
for  the  English  manufacturer.  That  is  to  say  for  the  whole 
quantity  of  phosphoric  acid  rendered  soluble  for  sale  and 
available  for  agricultural  purposes,  10  per  cent.  A  manu¬ 
facturer  making  per  year  3000  tons  of  superphosphate 
actually  loses  about  £1200  annually. 

It  is  certainly  no  advantage  for  the  agricultural  che¬ 
mists  to  exchange  the  handy  analysis  of  phosphoric  acid 
soluble  in  water,  against  the  more  complicated  and  tedious 
one  of  phosphoric  acid  soluble  in  the  citrate. 

They  were,  however,  obliged  to  do  it  on  the  Continent, 
and  the  English  chemists  will  have  to  follow,  sooner  or 
later.  This  mode  of  analysis  has  now  arrived  at  such  a 
perfection  that  the  results  of  the  different  chemists,  when 
they  follow  the  same  method,  are  most  satisfactory,  and 
just  of  the  same  accordance  as  the  analysis  of  phosphoric 
acid  soluble  in  water.  In  the  International  Congress  of 
Agricultural  Chemists,  held  at  Paris  last  summer,  the 
manner  of  analysis  was  fixed  for  the  rest. 

I  will  now  narrate  in  as  few  words  as  possible  the  com¬ 
parative  results,  given  by  a  great  series  of  trials  in  different 
parts  of  Belgium,  Germany,  and  France,  between  the 
superphosphate  monobasic  phosphoric  acid  and  the  pre¬ 
cipitated  (retrograded,  gone-back)  phosphoric  acid,  con¬ 
sidered  to  be  bibasic  ;  the  first  soluble  in  water,  the  second 
soluble  in  citrate  of  ammonia. 

x.  In  heavy  clay  soils,  the  phosphoric  acid  soluble  in 
water  has  the  same  effedt  as  phosphoric  acid  soluble 
in  the  citrate,  sometimes  even  a  trifle  better, 

2.  In  soils  rich  in  humus,  limestone  soils,  slaty  soils 
the  effect  of  the  second  is  at  least  the  same  as  that 
of  the  first. 

3.  In  light,  sandy  soils,  the  effedt  of  phosphoric  acid 
soluble  in  water  is  surprisingly  inferior  to  that  of 
phosphoric  acid  soluble  in  the  citrate. 

In  short  terms,  the  one  is  worth  as  much  as  the  other 
as  a  general  rule ,  but  the  intelligent  farmer  will  take  his 
choice  in  consequence  of  the  soils  he  has  to  deal  with.  In 
the  latter  years  experience  has  shown  that  in  light,  sandy 
soils,  even  precipitated  phosphate  dried  at  a  very  high 
temperature,  and  in  consequence  only  containing  traces 
of  phosphoric  acid  soluble  in  the  citrate,  is  by  far  superior 
in  his  adtion  to  superphosphate.  I  have  likewise  to 
remark  that  repeated  trials  have  shown  that  phosphoric 
acid  as  precipitate  is  a  little  superior  to  phosphoric  acid 
as  it  is  in  a  retrograded  state  in  the  superphosphates, 
though  both  are  soluble  in  the  citrate.  I  attribute  this 
difference  in  adtion  to  the  different  mechanical  state  of 
them,  the  precipitate  permitting  a  finer  division  in  the 
soil.  The  reason  why  monobasic  phosphoric  acid  has  in 
the  most  kinds  of  soils  an  adtion  inferior  to  that  one 
of  bibasic  phosphoric  acid  is  easy  to  explain.  In  heavy 
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clay  soils,  the  first  one,  the  monobasic  phosphoric  acid,  is 
put  into  solution  by  the  water  contained  in  the  ground 
rather  quickly,  but  is  fixed  immediately  through  the  pro¬ 
pensity  of  such  soils  to  retain  all  kinds  of  salt  solutions 
mechanically,  and  this  in  a  very  powerful  manner.  By  and 
by  it  is  transformed  by  the  limestone,  iron, 'or  alumina  in  the 
ground  into  bibasic  phosphate  of  lime,  iron,  or  alumina; 
and  as  such  it  is  by  slow  degrees,  according  to  the  want 
of  the  plants,  again  put  into  solution  by  the  carbonic 
acid,  certain  salt  solutions,  and  even  by  the  secretion  of 
the  roots  themselves.  The  bibasic  phosphate  has  not  to 
be  transformed  and  is  ready  for  adtion. 

In  light  and  sandy  soils,  the  superphosphate  is  more  or 
less  lost ;  those  soils,  not  having  a  very  strong  fining 
power,  the  rain  washes  its  solution  right  through  into  the 
subsoil,  before  it  has  time  to  transform  itself  into  bibasic 
phosphate.  This  latter,  however,  put  into  the  ground  as 
such  is  only — being  slowly  soluble — put  to  profit  by  and 
by,  just  as  the  plants  wanted  it  during  their  growth. 

The  consequence  of  those  observations  has  been  that 
phosphoric  acid  in  the  precipitate  of  lime  is  already  paid 
at  a  little  higher  rate  than  phosphoric  acid  in  the  super¬ 
phosphate  in  Belgium  and  the  north  of  France.  The 
demand  far  exceeds  the  produ&ion  of  the  former. 

The  enormous  loss  of  the  English  superphosphate 
makers  is  not  the  only  drawback  in  this  important  ques¬ 
tion  ;  a  great  resource  of  the  English  chemical  manufac¬ 
turing  industry  is  likewise  cut  off  by  maintaining  the 
present  system.  In  England  are  actually  great  quantities 
of  muriatic  acid  running  to  waste,  not  to  count  those 
enormous  quantities  which  are  employed  for  bleach 
making.  This  latter  article  stands  at  present  at  a  price 
which  makes  it  hardly  worth  while  to  manufadlure  it,  and 
many  works  use  hydrochloric  acid  only  for  that  purpose, 
because  they  are  not  allowed  to  let  the  acid  run  away. 

England  has  equally  great  layers  of  natural  phosphates, 
too  poor  to  be  employed  for  superphosphate  making,  but 
they  are  just  the  thing  to  serve  as  raw  material  for  the 
manufacturing  of  precipitated  [phosphate,  by  means  of 
the  now  useless  quantities  of  muriatic  acid.  With  the 
progress  this  kind  of  manufacture  has  made  in  the  latter 
years,  it  would  be  an  exceedingly  profitable  one  in 
England. 

Of  course,  as  long  as  precipitated  phosphate  has  to  be 
exported  to  bring  its  real  value,  no  manufacturer  will  find 
it  inviting  enough  to  go  in  for  it,  though  even  for  export 
it  would  very  well  be  worth  while  to  manufacture  it ;  and 
once  tried  in  England  by  some  farmers  it  would  make  its 
way  in  no  time,  even  if  chemists  and  superphosphate 
makers  cannot  as  yet  make  up  their  minds  to  introduce 
officially  the  citrate  of  ammonia  analysis. 

May  these  few  lines  tends  to  direct  the  attention  of 
the  leading  chemical  men  and  manufacturers  in  Eng¬ 
land  to  the  important  questions  before  named,  and  cause 
them  to  take  serious  and  united  steps  for  the  welfare  of 
the  English  chemical  trade  by  following  a  system  now  in 
application  for  the  past  four  years  on  the  Continent. 


A  CHEMICAL  ANOMALY. 

M.  ScHtjTZENBERGER  has  recently  made  a  communication 
to  the  Chemical  Society  of  Paris,  which  if  confirmed  will 
have  an  important  bearing  upon  the  fundamental  principles 
of  chemical  science.  Whilst  pursuing  his  researches 
on  the  petroleums  of  the  Caucasus,  the  author  has  not 
been  satisfied  with  the  results  of  his  analyses,  which, 
though  made  with  the  greatest  care,  frequently  showed 
more  than  100  per  cent  of  matter.  It  is  known  that  the 
ultimate  analysis  of  such  bodies  is  effedted  by  burning  a 
weight,  P,  of  the  substance  in  pure  dry  oxygen,  and  by 
weighing  the  quantities  of  water  and  carbonic  acid  which 
alone  are  formed  in  the  combustion.  The  weights  p  of 
hydrogen  and  p'  of  carbon  are  deduced  from  the  quantities  | 
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of  water  and  carbonic  acid  found,  and  we  ought  to  have 

P+P'  =  P- 

For  this  calculation  to  be  corredt  it  is  not  necessary  that 
the  composition  of  water  and  of  carbonic  acid  must  be 
absolutely  exadt  and  constant ;  H20  must  contain  pre¬ 
cisely  16  parts  of  oxygen  to  2  of  hydrogen,  and  C02  must 
consist  of  32  parts  of  oxygen  to  12  of  carbon.  The  best 
analysts  of  all  countries  have  demonstrated  that  such  is 
the  fadt.  In  the  case  of  M.  Schiitzenberger’s  analysis 
the  weights  p  and  p'  of  hydrogen  and  carbon,  calculated 
for  the  formulae  H20  and  C02,  are  greater  than  P ;  and  he 
finds  p+p'  =  ¥ -\-m,  without  being  able  to  find  any  change 
in  the  nature  and  purity  of  the  produdts  weighed. 

As  the  Caucasian  petroleums  have  been  but  recently 
studied,  M.  Schutzenberger  considered  it  necessary  to 
verify  the  fadts  with  other  produdts.  Pure  aniline  and 
benzol  showed  the  same  anomalies,  yet  there  can  be  no 
doubt  as  to  the  composition  of  bodies  which  have  been 
for  years  so  completely  studied ;  100  parts  of  benzol, 
C6H6,  have  given  quantities  of  water  and  carbonic  acid 
such  that  the  sum  of  the  weights  of  carbon  and  hydrogen 
present  is  =  101  to  ioi-5.  All  causes  of  error  inherent 
in  such  analyses  have  been  examined  and  discussed,  and 
more  than  150  experiments  made. 

The  author  has  sought  to  prepare  pure  substances  which 
should  give  100  per  cent,  and  others  giving  iox  per  cent. 
In  so  doing  he  has  made  the  curious  observation  that  if 
Caucasian  petroleum,  aniline,  and  benzol  are  heated  with 
sodium  or  copper,  and  distilled  they  acquire  the  property 
of  giving  more  than  100  per  cent  on  analysis,  and  retain 
it  for  a  long  time  if  kept  in  the  dark.  An  exposure  of  two 
hours  to  the  light  was  sufficient  to  cause  a  sample  which 
had  previously  given  101  to  ioi’5,  in  a  series  of  deter¬ 
minations,  to  show  no  more  than  100  per  cent.  Thus  so¬ 
dium  and  copper  would  have  the  curious  property  of 
modifying  certain  substances  without  changing  their  appa¬ 
rent  properties.  The  fad  of  the  possibility  of  causing 
compounds  to  yield  more  than  100  per  cent  by  the  a<ftion 
of  sodium,  and  restoring  them  to  the  normal  state  by  the 
adtion  of  light,  eliminates  all  errors  due  to  weighings  and 
manipulations :  such  errors  would  appear  promiscuously 
in  bodies  whether  modified  by  sodium  or  not.  M.  Schutz¬ 
enberger,  without  proposing  any  formal  theory,  suggests 
that  the  composition  of  water  and  of  carbonic  acid  is  not 
always  what  is  supposed.  It  may  also  be  that  the  weight 
of  atoms  varies  within  certain  narrow  limits. 

If  what  we  call  an  atom  is  merely  the  result  of  a  vi¬ 
bratory  movement  of  matter  according  to  a  certain  law, 
this  vibratory  movement  of  the  hydrocarbons  may  possibly 
be  modified  by  that  of  sodium  or  by  the  luminous  vibra¬ 
tions. — Revue  Scientifiques  and  Les  Mondes, 


RESEARCHES  ON  THE  COMPLEX  INORGANIC 

ACIDS* 

By  WOLCOTT  GIBBS,  M.D., 

Rumford  Professor  in  Harvard  University. 

(Continued  from  p.  31.) 

Phospho-Molybdates. 

24  : 1  Croceo-cobalt  Salt. — The  disposition  of  the  cobalt- 
amines  to  form  highly  crystalline  compounds,  together 
with  their  well-defined  and  various  degrees  of  basicity, 
led  me  to  study  the  relations  of  these  bases  to  the  phospho- 
molybdic  acids.  This  had  already  been  done  to  a  certain 
extent  with  the  5:1  atom  series  by  Jorgensen,  whose 
results  I  shall  cite  in  connexion  with  that  series.  Neither 
roseo-cobalt  nor  luteo-cobalt  forms  well-defined  salts  with 
24 : 1  phospho-molybdic  acid.  I  had  therefore  recourse  to 
croceo-cobalt, f  the  oxide  of  which  may  be  written — 
_ Co2(NH3)8(N02)40,  or,  briefly,  CcO. _ _ 

*  Proceedings  of  the  American  Academy  of  Arts  and  Sciences 
Communicated  by  the  Author, 
t  Proceedings  of  American  Academy,  10, 1. 


Researches  on  the  Complex  Inorganic  Acids.  { 


Chemical  News  ) 
Feb.  3, 1882.  ) 


Researches  on  the  Complex  Inorganic  Acids. 


The  chloride  of  this  series  gives  no  precipitate  with 
solutions  of  7  :  3  ammonic  molybdate,  or  of  hydro-disodic 
phosphate  ;  but  in  an  acid  solution  of  these  two  salts  a 
solution  of  the  chloride  throws  down  a  beautiful  bright 
yellow  highly  crystalline  salt,  which  may  be  washed  with 
cold  water.  The  portion  analysed  was  dried  on  woollen 
paper  only.  Of  this  salt— 

1-0728  grm.  gave  0-8133  grm.  Mo03  +  P205  =  75-81 
per  cent. 

1-4520  grm.  gave  0-4719  grm.  P205  =  2-g6  per  cent. 

This  corresponds  to  72-85  per  cent  Mo03  by  difference, 
and  24-19  per  cent  of  CcO  and  water  by  the  loss.  The 
analyses  agree  very  closely  with  the  formula — 
24MoO5.Pj.O5  Cc0.2H20  +  2iaq, 
which  requires — 

Calc. 


24Mo03  .. 

3456 

72-82 

72-86 

P2O5  •  • 

142 

2-99 

2-96 

CcO  . . 
23H20  . . 

734 

414 

15-471 

872/ 

24-19  (24-19 

4746 

100-00 

Under  the  microscope  this  salt  is  seen  to  consist  of  fine 
yellow  felted  needles.  It  is  very  slightly  soluble  in  cold 
water, but  is  soluble  in  rather  large  quantity  of  boilingwater, 
giving  an  orange-yellow  solution,  with  a  strongly  acid 
reaction.  The  solution  gives  with  argentic  nitrate  a 
very  insoluble  sulphur-yellow  flocky  precipitate,  which 
after  a  time  becomes  crystalline,  and  a  pale  yellow  flocky 
precipitate  with  mercurous  nitrate.  No  precipitate  is 
formed  with  cupric  sulphate  or  baric  chloride.  The  salt 
could  not  be  re-crystallised  :  it  is  interesting  as  a  particu¬ 
larly  well-defined  soluble  acid  salt  of  the  24  :  1  atom  series. 

24:  2  Acid  Potassium  Salt. — This  salt  was  prepared  by 
boiling  together  solutions  of  potassic  molybdate  and  phos¬ 
phate,  adding  an  excess  of  nitric  acid,  and  boiling  the 
whole  for  some  time.  As  in  the  case  of  the  ammonium 
6alts,  the  precipitation  is  greatly  facilitated  by  this  pro¬ 
cess  taking  place  very  slowly  in  the  cold.  The  salt 
obtained  was  in  very  minute  crystals,  bright  yellow,  and 
but  slightly  soluble  in  cold  water.  Of  this  salt — 

07772  grm.  lost  on  ignition  0-128  grm.  =  1-64  per  cent 
water. 

0-7962  grm.  lost  on  ignition  0-0130  grm.  =  i-66  per  cent 
water. 

0-1703  grm.  gave  1-0895  grni.  Mo03  +  P205  =  93-10  per 
cent. 

1-3263  grm.  gave  0-0779  grm.  P207Mg2  =  376  percent 
P2Os. 

l'3°33  grm.  gave  0-0778  grm.  P207Mg2=3*82  per  cent 
P205. 

The  phosphoric  oxide  wastwiceprecipitated  as  ammonio- 
magnesic  phosphate,  The  analyses  correspond  with  the 
formula — 


24Mo03.P205.2K2O.H20+3aq. 


which  requires — 

Calc. 

24Mo03 

3456 

89-55 

89-31 

P203  .. 

142 

3-69 

3’76 

3-82 

2K2O  •  •  •  • 

189 

4-90 

5-25 

4H2O  •  • 

72 

1-86 

i-66 

1-64 

3859 

100-00 

Twenty-two  Atom  Series. — In  the  paper  already  referred 
to,  Rammelsberg  has  described  several  salts  in  which  he 
found  the  ratio  of  molybdic  to  phosphoric  oxide  as  22  :  1. 
Unfortunately,  he  has  not  given  the  method  of  analysis 
which  he  employed,  and  in  a  question  of  so  much  difficulty 
and  delicacy  it  is,  to  say  the  least,  extremely  desirable  to 
know  what  degree  of  precision  may  be  expected  in  the 
analyses.  As  his  results  appear  to  be  supported  by  my 


own,  I  shall  adopt  them,  leaving  to  the  further  progress  of 
analytical  chemistry  the  final  settlement  of  the  few  doubt¬ 
ful  points. 

22:3  Ammonium  Salt. — Rammelsberg  found  for  the 
neutral  salt  of  this  series  the  formula — 

22Mo03.P205.3(NH4)20  +  X2aq, 
which  corresponds,  except  as  regards  the  amount  of  water 
of  crystallisation,  with  a  phospho-tungstate  which  I  have 
already  described — 

22W03.P205.3(NH4)204-2iaq. 

In  one  preparation  of  a  yellow  insoluble  ammonium  salt 
exadtly  resembling  the  corresponding  salt  of  the  24-atom 
series — 

1-6885  grm.  lost  on  ignition  with  W04Na2  0-0873  grm. 
=  5-17  per  cent  NH3  and  H20. 

1-7764  grm.  gave  0-6200  grm.  P207Mg2=4-X7  per  cent 
P203, 

1-9024  grm.  gave  0-6029  grm.  P207Mg2=4-oi  per  cent 
P205. 

1-2334  grm.  gave  0-6262  grm.  NH4C1  =  4’23  per  cent 
(NH4)20. 

The  salt  was  dried  for  some  time  in  pleno  over  sulphuric 
acid,  and  had  evidently  lost  water  of  crystallisation,  if 
we  dedudt  the  remaining  water,  o-g4  per  cent,  and  Calcu¬ 
late  the  analysis  for  an  anhydrous  salt,  we  have  for  the 
formula — 

22Mo03.P205.3(NH4)20; 


24Mo03  ..  3168 

Calc. 

91-41 

91-68 

P205  . .  . .  142 

4-09 

405 

3(NH4)20  ..  156 

4-50 

4-27 

3466 

In  another  preparation — 

IOO’OO 

1- 0324  grm.  lost  on  ignition  with  W04Na2  0-0922  grm. 

=  8-93  percent  NH3  and  H20. 

2- 0670  grms.  gave  0-1255  grm.  P207Mg2  =  3-88  per  cent 

P205. 

2-0352  grms.  gave  0-1226  grm.  P207Mg2  =  3'84  per  cent 
P205. 

These  analyses  lead  to  the  formula — 

22Mo03.P205.3(NH4)20+gaq, 


which  requires — 

Calc. 

22Mo03  . . 

3168 

87-32 

87-21 

P2O5  . . 

142 

3-91 

3-88 

3-84 

3(NH4)20 

156 

4-29 

877 

8-93 

gH20  . . 

162 

4-48 

3628  ioo-oo 

If,  from  the  analyses  of  the  two  salts  above  describe  d 
we  calculate  the  composition  of  the  combination  of  molyb¬ 
dic  and  phosphoric  oxides  supposed  to  be  isolated,  and 
compare  this  with  the  percentages  calculated  upon  the 
two  hypotheses  of  a  ratio  of  22  : 1  and  a  ratio  of  24  :  x,  we 
have — 

Calc.  I.  II.  Calc. 

22Mo03  3168  95-76  95-76  95-76  96-06  3456  24Mo03 

P205  142  4-24  4-24  4-24  3-94  142  P205 

3310  100-00  100-00  100-00  ioo-oo  3598 

In  both  cases  the  phosphoric  acid  was  precipitated 
twice,  but  the  ammonio-magnesian  phosphate  was  not 
treated  with  ammonic  sulphide.  According  to  the  results 
of  Dr.  Gooch,  already  cited,  the  probable  error  ofthis  method 
does  not  exceed  1  per  cent  in  excess  of  the  quantity  of  phos¬ 
phoric  oxide  present.  It  appears,  therefore,  that  the  correc¬ 
tion  to  be  applied  to  the  phosphoric  oxide  in  the  above  ana¬ 
lyses  does  not  at  most  exceed  0-04  per  cent.  The  mean  of 
Dr.  Gooch’s  analyses  would  require  a  deduction  of  0-02 
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per  cent  only.  The  yellow  ammonium  salt  analysed  by 
Rammelsberg  corresponds  to  the  formula  — 

;  22Mo03,P205.3(NH4)20  +  i2aq, 
which  requires  (Rammelsberg)— 


22M0O3  ..  3168 

P205  •  •  •  •  142 

3(NH4)20  . .  156 

I2H20  . .  . .  216 

3682 


Calc. 

86-04 

86-45 

386 

3-90 

4-24 

3-25 

5-86 

577 

100-00 

99'37 

Rammelsberg  gives  these  figures  as  the  means  of  several 
analyses  which  agree  well  with  each  other,  but  it  must  be 
admitted  that  a  closer  correspondence  with  the  percentages 
required  by  the  formulae  would  have  been  desirable.  The 
comparison  is  not  given  in  his  paper.  The  air-dried  salt 
loses  all  its  water  over  sulphuric  acid.  The  three  atoms 
of  basic  water,  if  we  assume  their  existence,  must  there¬ 
fore  be  united  by  a  very  feeble  affinity.  Rammelsberg 
has  also  analysed  the  corresponding  potassic  salt  of  the 
same  series.  I  here  give  his  results  for  the  sake  of  com¬ 
parison  with  the  formula  : — 


22M0O3 

..  3168 

P205  .  > 

. .  142 

3K20  .. 

..  283 

12H20  . . 

. .  216 

3839 

Calc. 

83-I7 

84-43 

3 '73 

3-78 

7-43 

6-86 

5-67 

5‘55 

100-00 

100-62 

This  salt  loses  all  its  water  between  120°  and  140°.  In 
judging  the  results  of  these  analyses,  as  well  as  of  those 
which  I  have  given,  it  must  be  carefully  borne  in  mind 
that  the  salts  themselves  cannot  be  re-crystallised,  and 
that  consequently  their  absolute  purity  cannot  be 
guaranteed.  Moreover,  if — as  I  believe  I  have  shown — 
there  are  very  similar  salts  which  represent  three  series  in 
which  the  ratios  of  the  molybdic  and  phosphoric  oxides 
are  respectively  as  24  :  1,  22  : 1,  and  20  : 1,  we  may,  at  least 
occasionally,  have  mixtures  of  the  salts  of  three  or  of  any 
two  series.  The  difficulty  here  is  precisely  that  which 
occurs  in  the  case  of  the  phospho-tungstates. 

(To  be  continued.) 


PROCEEDINGS  OF  SOCIETIES. 

PHYSICAL  SOCIETY. 

Saturday ,  January  28 th,  1882. 

Dr.  Stone,  F.R.S  ,  in  the  Chair. 

New  Member,  Mr.  W.  Lant  Carpenter. 

Mr.  T.  Wrightson  read  a  paper  by  himself  and  Prof. 
W.  Chandler  Roberts,  F.R.S.,  “  On  the  Fluid  Density 
of  Metals .”  The  results  were  obtained  by  the  process 
described  in  a  former  paper  to  the  Society  on  the  fluid 
density  of  bismuth.  The  mean  results  were — For  copper, 
8-217;  lead,  io'37;  tin,  7-025 ;  zinc,  6-48;  silver,  9-51 ; 
iron  (No.  4  Foundry  Cleveland),  6-88.  These  results  are 
slightly  less  than  those  given  by  Mallet’s  process,  but  they 
are  sufficiently  close.  For  bismuth  the  fluid  density  found 
by  the  authors  is  10  055,  which  is  slightly  more  than  that 
given  by  Mallet’s  method  (9-82).  The  authors  consider 
their  method  satisfactory.  It  consists  in  suspending  a  ball 
of  the  solid  metal  from  a  spiral  spring,  and  allowing  it  to 
dip  into  a  crucible  of  the  same  metal  in  a  molten  state. 
The  movements  of  the  spring  as  the  ball  melts  are 
recorded  by  a  pencil  on  a  band  of  travelling  paper. 

Mr.  C.  Vernon  Boys  read  a  paper  “  On  Apparatus  for 
Calculating  Efficiency.''  The  objedt  of  such  machines  is 


to  automatically  divide  and  continuously  record  the 
quotient  of  the  speeds  with  which  two  things  are  turning. 
If  the  two  things  are  the  records  of  two  of  Boys’s  integra¬ 
ting  machines  (previously  described  to  the  Society),  one 
finding  work  put  into,  and  the  other  work  sent  out  from, 
any  combination  of  mechanism,  then  the  quotient  gives 
the  efficiency  of  the  combination.  If  one  measures  work 
or  current  and  the  other  time  or  turns  of  a  machine,  the 
quotient  measures  the  value  of  horse-power  per  hour  or 
current  per  turn.  Mr.  Boys  described  four  machines  of 
the  kind  adting  on  two  principles,  from  which  he  names 
them  Logarithmic  and  Harmonic  Dividers.  They  all 
derive  their  adtions  from  motions  of  pure  rolling.  The 
simplest  is  made  by  hanging  a  magnetised  steel  reel  on 
to  a  pair  of  iron  cones  which  are  turned  by  integrators.  The 
reel  travels  about,  and  continuously  shows  the  value  of 
the  quotient. 

Mr.  Boys  then  read  a  paper  “On  a  New  Current  Meter." 
The  rate  of  a  pendulum  clock  depends  on  gravity,  and  is 
proportional  to  the  square  root  of  the  strength  of  gravity. 
That  of  a  watch  depends  on  the  strength  of  the  hair¬ 
spring,  and  is  proportional  to  the  square  rootof  its  strength. 
The  force  due  to  an  eledtric  current  is  proportional  to  the 
square  of  the  current  strength.  Hence  if  part  of  an 
eledtric  circuit  is  capable  of  vibrating  under  eledtro- 
magnetic  force,  the  speed  of  vibration  will  be  proportional 
simply  to  the  current  strength,  for  the  square  of  the  speed 
measures  the  force,  and  the  force  is  proportional  to  the 
square  of  the  current.  If,  then,  such  a  contrivance  takes 
the  place  of  the  balance  of  a  pendulum  clock,  the  clock 
will  measure  eledtric  currents  instead  of  time.  To  keep 
the  indications  true  the  maintaining  power  must  be  so  con¬ 
trived  that  the  amplitude  does  not  vary  much,  or  the  parts 
must  be  so  arranged  that  the  force  is  diredtly  proportional 
to  the  displacement.  Mr.  Boys  showed  several  ways  of 
producing  a  controlling  power.  The  first  was  a  combina¬ 
tion  of  solenoids,  one  passing  through  the  other,  and  in 
which  the  force  was  proportional  to  the  displacement* 
Being  without  iron  it  applies  to  the  case  of  alternating 
currents.  In  another  a  small  armature  is  mounted  on  the 
balance  staff,  and  around  it  are  the  two  poles  of  an  eledtro- 
magnet  which  forms  part  of  the  circuit.  In  a  third  form, 
which  is  unaffedted  by  residual  magnetism,  two  crescent¬ 
shaped  pieces  of  iron,  forming  the  sides  of  the  balance, 
pass  through  two  fixed  solenoids.  In  all  these  cases  the 
diredtion  of  the  current  does  not  matter. 

The  maintaining  power  may  be  an  ordinary  escapement 
driven  in  the  usual  way.  It  may  also  be  independent  of 
clockwork,  an  impulse  being  given  to  the  balance  eledtric* 
ally  at  each  swing.  A  meter  of  this  kind  was  shown, 
in  which  the  controlling  power  depends  on  iron  crescents 
and  solenoids,  and  in  which  a  portion  of  the  main  current 
is  shunted  through  secondary  solenoids  when  the  balance 
is  in  its  neutral  position,  at  which  time  a  variation  in  the 
currents  in  the  controllimg  solenoids  has  no  effedt  in  dis¬ 
turbing  the  period  of  oscillation.  Such  a  meter  is  regu¬ 
lated  by  an  adjustable  weight  if  it  goes  too  fast  or  slow. 
Being  independent  of  gravity  it  will  work  equally  well 
anywhere. 

Prof.  John  Perry  thought  Mr,,  Boys’s  devices  very 
promising,  and  mentioned  that  Professor  Ayrton  and  he 
had  invented  a  very  simple  current  meter  not  yet  described. 

Dr.  Coffin  pointed  out  that  eledtric  clocks  of  a  certain 
class  were  really  current  meters. 

Prof.  Guthrie  remarked  that  in  Mr.  Boys’s  meter  prac¬ 
tically  no  work  was  taken  from  the  current. 

Reference  was  made  by  Dr.  Stone  and  Mr.  Lecky  to 
Hipps’s  clocks,  the  latter  testifying  to  their  efficiency. 

Captain  Abney,  R.E.,  then  exhibited  some  experiments 
on  the  Phenomenon  of  Phosphorescence.  Balmain’s 
luminous  paint,  calcium  sulphide,  and  other  substances 
give  out  a  violet  light  after  having  been  excited  by  day¬ 
light.  Captain  Abney  found  that  when  the  spedtrum  was 
allowed  to  fall  on  an  excited  surface  of  Balmain’s  paint 
the  blue  rays  enhanced  this  violet  light  and  the  red  end  of 
the  6pedtrum  extinguished  it.  This  was  shown  to  the 


CHFebC3?i882WS’}  Voltaic  Accumulation.  53 


meeting,  and  the  red  end  of  the  speCtrum  appeared  on  the 
paint  in  well-defined  black  bands.  Similarly,  the  light 
from  an  eleCtric  lamp  passed  through  a  sheet  of  red  glass 
extinguished  the  phosphorescence.  Captain  Abney’s  re¬ 
searches  further  show  that  there  is  a  series  of  oCtaves  in 
the  blue  end  of  the  speCtrum  which  refuse  to  quench  the 
violet  light.  He  found  the  mean  wave-length  of  the  rays 
exciting  the  phosphorescence  to  be  4300. 

Prof.  Guthrie  also  showed  that  calcium  sulphide  tubes 
glow  in  violet  light. 


PHILOSOPHICAL  SOCIETY  OF  GLASGOW. 
Chemical  Section. 

January  9,  1882. 

Mr.  Robert  R.  Tatlock,  President,  in  the  Chair. 


The  minutes  of  the  last  meeting  were  read  and  confirmed. 

Mr.  Mactear  read  a  short  paper  on  “  Fossilisation  of 
Wood.”  He  pointed  out  how  easily  wood,  subjedted  to 
the  adtion  of  water  containing  lime  and  silica  and  then  to 
that  containing  acid,  might  be  fossilised,  and  showed  some 
specimens  of  “  bog  wood  ”  which  he  had  partially  fossiled 
by  that  means. 

Mr.  Whitelaw  having  taken  the  chair, 

Mr.  Tatlock  read  a  “  Note  on  th  Valuation  of  Crude 
Saltpetre.” 

The  objedt  of  this  note  is  to  point  out  the  fallacious  cha- 
radter  of  the  analyses  of  crude  saltpetre  made  by  what  is 
known  as  the  “  refradtion  ”  method,  which,  unfortunately, 
is  still  employed  by  some  chemists.  According  to  this 
process  all  the  chloride  of  potassium  present  is  rendered, 
but  of  course  erroneously  so,  as  chloride  of  sodium,  and, 
as  the  amount  of  saltpetre  is  arrived  at  by  difference,  it 
must  necessarily  be  in  error  to  the  extent  of  the  difference 
between  the  combining  weights  of  potassium  and  sodium 
calculated  upon  the  proportion  of  potassium  adtually  pre¬ 
sent  in  the  form  of  chloride,  and  which  is  sometimes 
sufficiently  large  to  affedt  very  materially  the  value  of  the 
article  as  represented  by  the  so-called  “  refradtion.”  It 
will  be  apparent  from  this  that  in  all  cases  a  potassium 
determination  is  necessary,  as  otherwise  the  chemist  is 
not  in  a  position  to  state  the  true  proportion  of  pure  ni¬ 
trate  of  potash  in  the  sample  examined;  and  unless  this 
is  done  he  is  not,  in  my  opinion,  entitled  to  certify  to  the 
presence  of  a  given  amount,  or  to  state  the  “  refradtion,” 
which  is  obviously  the  same  thing. 

The  following  example  of  an  “  analysis  ”  of  saltpetre, 
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compared  with  a  “  refraction, 

”  will  sufficiently  serve  to 

istrate  this : — 

11  Analysis  ” 

“  Refraction  ” 

per  cent. 

per  cent. 

Nitrate  of  potash  . . 

78-91 

Sulphate  of  potash 

. .  0-96 

0-96 

Chloride  of  potassium  . . 

..  irg6 

— 

Chloride  of  sodium 

..  665 

16-03 

Sulphate  of  lime  . . 

0-26 

Chloride  of  magnesium 

. .  0-27 

0-27 

Insoluble .  , . 

0"27 

Water  . 

3'3° 

IOO'OO 

ioo-oo 

Refraction  . 

21-09 

(Real.) 

(Apparent.) 

There  is  thus,  in  this  sample,  an  obvious  Crror  of  2-58  per 
cent  by  the  refradtion  method,  in  favour  of  the  saltpetre  ; 
and  as  it  sometimes  happens  that  nitrate  of  soda  is  pre¬ 
sent  in  considerable  quantity,  a  further  error  in  the  same 
diredtion  may  occur  if  a  potassium  determination  is  not 
made,  and  the  nitrate  of  potash  taken  merely  by  dif¬ 
ference. 


Mr.  Tatlock  also  gave  a  11  Note  on  Fireproofing  of 
Cotton  and  other  Fabrics." 

A  vote  of  thanks  was  proposed  both  to  Mr.  Madtear  and 
Mr.  Tatlock. 


NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 

General  Meeting ,  December  24,  1881. 

Mr.  J.  W.  Swan,  President,  in  the  chair. 

The  President — Before  commencing  the  business  of  the 
meeting,  I  must  mention  a  fadl  which  it  gives  me  great 
pain  to  have  to  communicate,  I  mean  the  death  of 
Mr.  Robert  Calvert  Clapham,  the  news  of  which  has  only 
just  reached  us.  I  am  sure  that  only  one  feeling  will  exist 
amongst  you,  one  of  deep  regret  at  the  loss  which  we  have 
sustained.  I  think  it  will  probably  be  agreeable  to  your 
feelings  that  some  official  notice  should  be  taken  of  this 
sad  event.  I  will,  therefore,  move  that  a  resolution 
in  reference  to  it  be  drawn  up  and  entered  on  our  minutes, 
and  that,  after  a  decent  lapse  of  time,  it  be  communicated 
to  his  widow. 

Mr.  Scholefield — I  beg  to  second  that  motion,  and, 
as  the  news  has  come  so  recently  and  unexpectedly, 
I  think  the  wording  of  the  resolution  might  be  left  to  the 
President  and  Secretaries. 

Mr.  John  Pattinson — I  cannot  help  expressing  my  re¬ 
gret  at  hearing  of  Mr.  Clapham’s  death.  It  is  perhaps 
not  known  to  all  the  members  present  that  Mr.  Clapham 
took  a  very  active  part  in  the  formation  of  this  Society, 
and  has  perhaps  more  right  than  anyone  else  to  he 
considered  as  its  founder. 

The  motion  was  carried  unanimously. 

Mr.  Swan  read  the  following  paper  on  “  Voltaic 
Accumulation.”  We  owe  the  term  voltaic  accumulation 
to  M.  Plante ;  we  owe  the  idea  of  voltaic  accumulation  to 
him  also.  But  more  than  this,  we  owe  to  Plante  the 
rich  results  of  a  life  devoted  almost  entirely  to  researches 
in  connection  with  this  subject.  M.  Plante  employes  the 
phrase  voltaic  accumulation  in  a  double  sense — to  signify 
storage,  and  to  signify  cumulative  effeCt.  It  is  in  this  last 
sense  that  the  term  is  generally  used  by  M.  Plante,  and  it 
is  to  voltaic  accumulation  in  this  sense  that  M.  Plante  has 
chiefly  directed  his  attention.  One  of  his  principal  aims 
has  been  to  produce  by  means  of  voltaic  accumulation  the 
high  tension  effects  usually  obtained  from  the  frictional 
electrical  machine.  At  no  very  distant  period  the 
phenomena  of  voltaic  electricity  and  of  frictional  elec¬ 
tricity  “were  so  widely  different,  that  a  strong  effort  of 
the  imagination  and  a  clear  perception  of  the  laws 
governing  these  phenomena  was  necessary,  in  order  to  be 
able  to  entertain  the  belief  that  the  agency  which,  led  by 
naked  wires,  operated  so  quietly  in  causing  the  deposition 
of  copper  in  large  quantity  from  copper  solution,  could  be 
the  same  which,  bursting  all  bounds,  rushed  with  flash 
and  detonation  to  its  goal. 

When  the  platinum  terminals  of  a  voltaic  battery  com¬ 
posed  of  a  few  cells  are  made  to  dip  in  acid  water,  gas  in 
torrents  pours  upward  from  them.  If  the  same  platinum 
poles,  dipping  in  the  same  acid  solution,  be  disconnected 
from  the  quietly  but  powerfully  working  battery,  and  put 
in  connection  with  the  prime  conductor  and  the  cushion  of 
a  large  electrical  machine  of  the  frictional  type,  you  may 
turn  the  handle  by  the  hour  and  produce  an  amount  of 
electricity  that  would  maintain  a  continuous  stream  of  fire, 
and  yet  not  a  single  bubble  of  gas  will  rise  from  the  plati¬ 
num  poles.  Moreover,  the  voltaic  cells  which  decomposed 
the  water  so  rapidly  would  give  no  shock,  nor  the  tiniest 
spark  through  the  smallest  measurable  space  of  air; 
while  the  chemically  ineffective  electrical  machine  would 
rack  your  limbs  terribly  and  dart  its  spark  through  several 
inches  of  hair. 

At  a  very  early  period  of  the  history  of  the  voltaic 
batttery  it  was  known  that  by  largely  multiplying  the 
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series  of  cells,  both  sparks  and  shocks  could  be  obtained 
from  the  terminal  conductors ;  and  on  the  other  hand  it 
was  found  that,  by  employing  eleCtrical  machines  of  great 
power  and  forming  poles  of  fine  platinum  wire  coated  with 
glass  to  the  end,  so  as  to  reduce  to  almost  a  point  the  ex¬ 
posed  surface  of  the  platinum,  water  could  be  slowly  decom¬ 
posed. 

In  later  years  the  two  classes  of  phenomena  character¬ 
istic  of  the  voltaic  battery  and  the  eleCtrical  machine  have 
made  considerable  advances  towards  each  other.  De  la 
Rue  has  constructed  a  battery  of  30,000  of  his  zinc  and 
silver  couple  capable  of  producing  a  discharge  through 
one-third  of  an  inch  of  air ;  Capable  also  of  illuminating 
long  vacuum  tubes  and  of  producing  other  effects  of  high 
eleCtric  tension.  At  the  Paris  eleCtrical  exhibition  I  saw 
an  eleCtrical  machine  on  the  Holtz  principle,  composed  of 
30  glass  plates  of  small  diameter,  which  was  capable  of 
decomposing  water  freely  and  of  maintaining  a  thin  pla¬ 
tinum  wire  white  hot  as  long  as  the  plates  were 
kept  revolving.  These  approaches  to  identify  of  effeCt,  by 
the  electricity  of  voltaic  action,  of  friction,  and  of  induction, 
are  of  recent  date.  Before  these  results  had  been  obtained, 
M.  Plante,  by  means  of  methods  the  most  ingenious  and 
experiments  the  most  striking,  completely  bridged  the  gulf 
that  separates  the  phenomena  of  high  tension  and  low 
tension  electricity.  M.  Plante  has  achieved  this  result 
by  means  of  secondary  voltaic  action. 

The  charging  and  re-charging  of  a  series  of  30,000  cells 
must  evidently  be  an  extremely  troublesome  operation. 
M.  Plante  avoids  this  trouble  by  making  a  few  cells  (two 
are  sufficient)  do  the  work  of  charging  any  number 
of  secondary  cells,  which,  after  being  charged,  are  joined 
in  series,  and  made  to  develope  high  tension  effects. 
This  is  chiefly  the  kind  of  accumulation  performed  by  M. 
Plante  by  means  of  his  secondary  cell,  namely,  the  accu¬ 
mulation  of  tension  or  eleCtro-motive  force.  Here  is  a 
Plante  cell.  It  consists  of  two  plates  of  lead  rolled 
together  but  separated  by  narrow  strips  of  gutta-percha. 
These  two  lead  plates  being,  to  begin  with,  in  the  same 
condition,  generate  no  current  when  immersed  in  dilute 
acid  and  united  through  the  wire  of  a  galvanometer. 
But  if  the  couple  be  for  a  time  connected,  the  one 
plate  with  the  anode  and  the  other  with  the  cathode  of  a 
voltaic  cell  or  any  other  form  of  eleCtrical  generator 
capable  of  developing  an  eleCtro-motive  force  of  not  less 
than  3  volts,  the  anode  plate  becomes  coated  with  peroxide 
of  lead.  If  then  the  secondary  cell  be  detached  from  the 
primary  cells  it  will  be  found  to  be  capable  of  generating 
a  powerful  current  of  about  one-fifth  more  eleCtro-motive 
force  than  Grove’s  cell.  When  it  is  desired  to  obtain 
cumulative  effects  from  a  series  of  Plante’s  cells,  a 
mechanical  arrangement  is  made  whereby  the  plates 
of  the  different  cells  are  so  connected  together  that  they 
are  in  effeCt  one  couple ;  that  is  to  say,  all  the  inner  plates 
are  connected  together  as  one  plate,  and  all  the  outer  plates 
are  connected  together  as  one  plate.  Arranged  in  this 
manner,  if  one  of  the  poles  of  two  Grove  cells  coupled  in 
series  be  connected  with  the  terminal  which  is  common 
to  all  the  inner  plates,  and  the  other  pole  be  connected  to 
the  terminal  common  to  all  the  outer  plates,  the  same 
change  takes  place  in  the  100  or  it  may  be  the  1000  cells 
as  that  which  takes  place  in  charging  a  single  cell.  That 
is  to  say  : — if  all  the  outer  plates  were  connected  with  the 
positive  pole  of  the  Grove’s  cell,  all  these  plates  would  be 
oxidised,  and  in  this  condition  all  the  cells  may  be 
said  to  be  charged  just  as  a  Grove  cell  is  charged  when 
one  puts  the  nitric  acid  into  it;  for  the  highly  oxidised 
lead  of  a  Plante  cell  plays  exactly  the  same  part  as 
the  nitric  acid  of  a  Grove  cell,  and  it  is  only  necessary  to 
alter  the  connection  of  one  cell  with  another,  so  as 
to  connect  them  in  series,  in  order  to  obtain  from  them 
the  cumulative  eleCtro-motive  effeCt  due  to  their  number. 

Plante  has  devised  a  convenient  method  of  making  this 
change  in  the  connections.  This  apparatus  illustrates  the 
arrangement. 

The  cells  are  arranged  in  line  with  a  spring  projecting 


upwards  from  each  plate  on  each  side  of  the  line ;  between 
these  two  lines  of  springs  an  axle  of  ebonite  runs, 
with  metal  bands  so  inlaid  upon  it,  that  when  it  is  in  one 
position  all  the  springs  on  one  side  are  pressing  against  a 
long  strip  of  copper  on  that  side,  and  all  the  other  springs 
on  a  corresponding  long  strip  of  copper  on  the  other  side. 
In  this  position  the  cells  are  arranged  for  charging, 
the  two  long  strips  of  copper  being  the  two  poles.  When 
charging  has  been  effected  it  suffices  to  turn  the  ebonite 
bar  on  its  axis  through  a  quarter  of  a  circle  in  order 
to  disconnect  the  springs  from  the  two  long  strips  of 
metal  mentioned,  and  to  bring  them  into  contact  with 
short  strips  of  copper  inlaid  and  insulated  in  the  bar  and 
crossing  it  obliquely  so  as  to  put  the  oxidised  or  positive 
plate  of  one  cell  in  metallic  communication  with  the  non- 
oxidised  plate  of  the  next  cell  throughout  the  entire  series. 
The  change  of  connections  is  the  work  of  a  moment  and 
the  result  is  a  multiplication  of  the  eleCtro-motive  force  by 
the  number  of  the  cells. 

I  saw  at  M.  Plante’s  house,  which  is  also  his  laboratory, 
800  cells  arranged  in  this  way,  all  charged  from  two 
Bunsen  cells,  which  were  placed  outside  the  room  on  the 
window  sill.  By  means  of  this  these  800  cells,  worked  in 
this  convenient  manner  without  the  slightest  annoyance 
from  fumes  or  acids,  the  effects  of  about  900  Grove  cells 
were  obtained. 

[Mr.  Swan  here  illustrated  the  working  of  the  apparatus 
by  means  of  a  battery  of  20  small  Faure  cells  arranged  in 
a  Plante  commutating  trough.  When  connected  parallel, 
a  copper  wire  was  heated  to  whiteness  and  melted,  and 
when  in  series,  a  Swan  lamp  was  brilliantly  illuminated.] 

M.  Plante  went  a  step  beyond  this.  He  charged  a  large 
series  of  plates  of  mica,  partly  coated  on  each  side 
with  tin-foil,  on  the  principle  of  the  Leyden  jar.  These 
were  connected  in  charging  and  in  discharging  in  the  same 
manner  as  the  secondary  battery,  that  is  all  the  coatings 
of  tin-foil  turned  one  way  were  connected  together, 
and  all  the  coatings  turned  the  other  way  were  connected 
together.  When,  by  the  momentary  joining  of  these  two 
groups  of  plate  coatings  to  the  two  poles  of  800  secondary 
cells,  the  plates  became  charged,  the  connections  were 
then  changed  from  quantity  to  tension.  By  this  con¬ 
trivance  the  eleCtro-motive  force  of  the  4  volts,  due  to  the 
two  primary  Grove  cells,  was  accumulated  first  to  1800 
volts  and  this  again  was  increased  fifty-fold  by  the  mica 
plates.  I  can  bear  witness  to  the  faCt  that  it  was 
sufficient  to  produce  flashing  discharges  some  inches  in 
length,  exactly  resembling  the  discharges  of  a  frictional 
eleCtrical  machine. 

That  is  eleCtrical  accumulation  in  cne  sense,  but  there 
is  another  sense  in  which  the  phrase  has  been  much  used 
of  late  in  connection  with  Faure’s  accumulator,  namely,  in 
the  sense  of  storage.  Plante’s  cell,  with  slight  modifica¬ 
tions,  lends  itself  most  perfectly  to  voltaic  accumulation 
in  the  sense  of  storage.  The  very  essence  of  the  idea  of 
storage  is  retentivity.  The  cell,  to  aCt  as  a  reservoir  or 
store,  must  be  retentive  of  the  charge  communicated  to  it. 
This  is  a  quality  possessed  in  an  eminent  degree  by 
the  Plante  cell.  There  is,  comparatively  with  other 
voltaic  cells  which,  but  for  the  want  of  retentivity,  might 
be  employed  for  eleCtrical  storage,  very  little  loss  of 
charge  by  lapseof  time  with  in  the  limit  of  a  few  hours. 
But  for  the  defeCt  of  loss  of  charge  by  local  aCtion — that  is, 
chemical  aCtion  not  utilisable  in  the  production  of  eleCtric 
current,  the  zinc  and  copper  cell  of  Daniell  and  several 
other  well-known  voltaic  combinations  not  usually 
regarded  as  susceptible  of  being  used  as  secondary  cells 
might  have  been  employed  for  eleCtrical  storage. 

Perhaps  the  ideal  of  a  cell  for  storage  is  Grove’s  gas 
cell.  Here  is  a  specimen  of  it;  it  consists  of  two  gas 
tubes,  and  two  plates  of  platinised  platinum  immersed 
in  dilute  sulphuric  acid.  If,  while  the  tubes  are  filled  with 
dilute  acid,  one  plate  is  connected  with  the  positive  and 
the  other  with  the  negative  pole  of  a  voltaic  battery,  the 
one  tube  becomes  filled  with  oxygen  and  the  other  with 
hydrogen,  and  when  so  filled  the  cell  is  an  eleCtric  store 
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capable,  even  after  the  lapse  of  a  long  time,  of  yielding 
a  current. 

But  Grove’s  cell  is  quite  out  of  the  question  for  large 
operations,  if  only  because  platinum  is  so  scarce.  Theo¬ 
retically  it  would  perhaps  be  improved  by  making  the 
hydrogen  pole  of  palladium  instead  of  platinum,  so  as  to 
obtain  the  advantage  of  greater  condensation  of  the 
hydrogen  and  thus  to  reduce  the  resistance  by  increasing 
the  extent  of  the  contadt  between  the  gases,  the  pole-plates, 
and  the  acidified  water.  Dr.  C.  W.  Siemens  communi¬ 
cated  to  the  York  Meeting  of  the  British  Association  some 
interesting  experiments  in  the  employment  of  plates 
of  carbon,  both  simple  and  platinised,  as  substitutes  for 
platinum  plates  in  the  construction  of  a  gas  battery.  The 
porosity  of  the  carbon  plates  was  utilised  so  as  to  bring 
the  poles  close  together  and  greatly  reduce  resistance. 
The  results  obtained  were  well  worthy  of  publication, 
although  they  did  not  quite  reach  the  point  aimed 
at,  namely,  practical  utility  for  the  electrical  storage 
of  energy. 

I  had  imagined  that  De  la  Rue’s  cell,  composed  of  zinc 
and  silver  incrusted  with  chloride  of  silver,  might  probably 
be  employed  in  certain  exceptional  cases  for  electrical 
storage.  On  mentioning  this  very  obvious  idea  to  Dr.  De 
la  Rue,  he  told  me  there  was  a  difficulty  in  the  way, 
arising  out  of  the  tendency  to  the  formation  of  oxychloride 
instead  of  chloride  of  silver. 

For  electrical  storage  on  any  large  scale  we  look  in  vain 
to  discover  a  better  material  than  that  fixed  upon  after 
infinite  painstaking  by  M.  Plante.  Plante  cell,  pure  and 
simple,  is  a  most  admirable  electrical  accumulator  in  the 
storage  sense  of  the  word.  It  has  one  drawback,  however, 
it  requires  a  considerable  time  to  give  to  the  lead  plates  a 
large  storage  capacity.  M.  Plante’s  method  of  preparing 
his  cell  is  as  follows  : — 

“  The  secondary  cell  is  first  filled  with  water  acidulated 
with  sulphuric  acid  (1  quart  acid  to  10  quarts  of  water), 
and  on  the  first  day  it  is  charged  by  the  current  from  two 
Bunsen  cells  six  or  eight  times,  the  direction  of  the 
primary  current  being  changed  at  each  new  charge.  The 
secondary  cell  is  discharged  between  each  reversal  of  the 
direction,  and  it  is  ascertained  either  by  heating  a  piece 
of  platinum  wire  to  incandescence,  or  by  other  suitable 
means,  that  the  duration  of  the  secondary  current  con¬ 
tinually  increases  after  each  charge. 

“  The  time  during  which  the  secondary  couple  is  sub¬ 
mitted  to  the  action  of  the  primary  current  in  the  same 
direction  is  increased  little  by  little. 

“  Thus,  on  the  first  day,  the  period  is  increased  from  a 
quarter  of  an  hour  to  half  an  hour  and  one  hour,  and, 
finally,  the  battery  is  left  over-night  in  the  process  of 
charging.  The  next  day  it  is  discharged  and  then  re¬ 
charged  for  two  hours  in  the  opposite  direction,  then  again 
in  the  previous  one,  and  so  on.  But  soon  a  limit  is  reached, 
beyond  which  the  duration  of  the  secondary  current  is  not 
found  sensibly  to  increase,  especially  when  the  primary 
cells,  not  having  been  removed,  have  grown  by  these 
successive  actions  little  by  little  weaker,  and  have  no 
longer  sufficient  intensity  to  cause  the  electrolysis  to 
penetrate  deeper  into  the  interior  of  the  lead  plates. 

“The  secondary  couple  is  then  left  at  rest  for  eight 
days,  and  at  the  end  of  that  time  is  re-charged  in  the 
opposite  direction  for  several  hours  continuously,  without 
making  on  that  day  a  fresh  alteration  in  the  direction  of 
the  primary  current, 

“  Then  the  interval  of  rest  is  extended  little  by  to  a 
fortnight,  one  month,  two  months,  &c.,  and  the  duration 
of  the  discharge  is  found  to  go  on  continually  increasing. 
It  has,  in  faCt,  no  other  limit  than  the  thickness  of  the 
lead  plates.  The  positive  plate,  if  it  is  thin,  finishes  by 
being  almost  entirely  transformed  by  time  into  peroxide  of 
lead  of  a  crystalline  texture ;  and  the  negative  plate 
becomes  formed  by  degrees,  to  a  certain  depth  below  its 
surface,  of  reduced  lead  of  a  granular  and  crystalline 
nature. 

“  It  is  not  always  necessary  to  push  the  eleCtro-chemical 


preparations  of  secondary  couples  as  far  as  this  complete 
transformation  of  the  physical  and  chemical  nature  of  the 
plates,  for  the  couples  would  ultimately  acquire  a  much 
greater  resistance  and  take  more  time  to  charge  them. 

“  When  the  couples  yield  a  current  of  sufficient  duration 
for  the  purposesfor  which  one  wants  them,  it  is  no  longer 
necessary  to  change  the  direction  of  the  primary  current 
each  time  the  cells  are  charged.  The  quantity  of  peroxide 
of  lead  accumulated  upon  the  positive  plate  would  take 
too  long  to  reduce,  and  no  result  would  be  got  from  the 
couple  before  several  hours.  A  definite  diredtion  is  therefore 
adopted,  in  which  the  secondary  cells,  when  once 
sufficiently  ‘formed,’  are  always  charged.” 

It  is  evidently  desirable — more  especially  in  view  of  the 
want  more  and  more  urgently  felt  as  time  goes  on,  of  an 
accumulator  which  will  be  available  for  the  large  and  im¬ 
portant  uses  to  which  eledtricity  will  in  future  time  be 
put — if  possible,  to  avoid  this  tedious  process  of  prepara¬ 
tion  so  minutely  described  by  M.  Plante.  No  doubt  it 
answers  the  purpose  quite  well  when  industrial  applica¬ 
tions  are  not  in  the  question,  but  for  eledtrical  accumulators 
such  as  must  be  used  in  connedtion  with  a  central  system 
of  eledtric  lighting,  and  which  would  probably  involve  the 
use  of  a  set  of  large  cells  in  every  house,  this  slow  pro¬ 
cess  of  preparation  would  be  hardly  applicable.  It  was 
with  a  desire  to  avoid  this  disadvantage  and  give  to 
Plante’s  cells  a  greater  capacity  of  storage,  that  I  made 
the  experiments  last  winter,  the  outcome  of  which  was 
the  modification  of  Plante’s  cell,  which  I  showed  you  at 
our  February  meeting.  Here  are  some  of  the  cells  I  then 
exhibited  in  adtion.  The  idea  of  this  modification  was  to 
increase  the  surface  of  the  lead  by  means  of  lead  foil, 
crimped  and  formed  into  frills,  the  interstices  between 
the  frillings  being  filled  with  eledtrolytically  deposited 
spongy  lead.  The  same  idea  has  been  applied  in  a  some¬ 
what  different  way  by  M.  Faure  in  his  accumulator.  In 
M.  Faure’s  accumulator  red-lead,  mixed  with  dilute 
sulphuric  acid,  is  plastered  on  lead  plates;  the  coated 
plates  are  wrapped  in  felt  and  either  rolled  up  like  the 
plates  of  a  Plante’s  cell  or  doubled  together,  and  placed  in 
redtarigular  lead-lined  wooden  boxes.  These  cells  have 
been  made  on  a  large  scale,  and  for  this  reason,  and 
because  the  application  of  the  red-lead  coating  greatly 
favours  the  obtaining  of  storage  capacity,  effedts  have 
been  obtained  from  them  clearly  pointing  to  practical 
use  in  eledtric  lighting,  and  perhaps  also  for  other 
purposes.  The  cell  has,  of  course,  the  same  eledtro- 
motive  force  as  the  Plante  cell,  of  which  it  is  a  modifica¬ 
tion  ;  being  large,  it  has,  when  fully  charged,  a  small 
resistance,  and  is,  on  that  account,  capable  of  producing 
astonishing  effedts  in  the  way  of  heating  thick  wire. 
[Heats  some  wire.]  30  of  these  cells,  weighing  about 
50  lbs.  each,  when  properly  charged  will  keep  20  of  my 
lamps  up  to  20  candle-power  for  several  hours. 

M.  de  Meritens  has  also  made  an  accumulator  on  the 
Plante  lines.  The  Meritens  accumulator  consists  simply 
of  plates  built  up  of  lead-foil.  Here  is  a  representation 
of  one  of  his  plates  shown  in  sedtion.  I  have  not  any 
accurate  information  of  the  working  of  De  Meriten’s 
cell. 

I  have  recently  introduced  into  the  construdtion  of  the 
Plante  cell  some  modifications  which,  I  anticipate,  will 
increase  its  utility  when  applied  on  a  large  scale  for  the 
practical  work  of  storage  for  eledtric  lighting.  One  of 
my  innovations  consists  in  making  the  lead  plates  corru¬ 
gated  or  cellular,  the  cells  or  grooves  being  filled  with 
spongy  lead,  which  from  the  form  of  the  plate  will  remain 
attached  to  it  without  any  external  wrapping  of  felt  or 
similar  material  being  necessary.  The  felt  in  the  Faure 
cell  must,  I  imagine,  be  in  a  short  space  of  time  destroyed 
by  the  adtion  of  the  acid,  and  occasion  displacement  of 
the  material  applied  to  the  surface  of  the  plate  and  held 
in  its  position  by  it.  I  have  heard  that  it  is  proposed  to 
substitute  asbestos  cloth  for  the  felt — this  no  doubt  will 
remedy  the  defedt  I  have  mentioned,  but  it  must  greatly 
increase  the  cost  of  construdting  the  cell.  It  is  obviously 
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desirable  to  avoid  the  use  of  any  extraneous  material,  and 
the  use  of  grooves  or  cellular  plates  accomplishes  this 
objedt.  I  have  made  other  improvements  for  the  means 
of  obtaining  eledrical  storage;  details  of  which  I  must, 
for  the  present,  hold  in  reserve,  but  with  the  hope  at  some 
future  time  of  bringing  them  under  the  notice  of  the 
Society. 

A  hearty  vote  of  thanks  to  Mr.  Swan  for  his  interesting 
paper  and  illustrations  concluded  the  proceedings. 


NOTICES  OF  BOOKS. 


The  Retrospect  of  Medicine.  Edited  by  W.  Braithwaite, 
M.D.,  and  James  Braithwaite,  M.D.  Vol.  lxxxiv., 
July  to  December,  1881.  London  :  Simpkin,  Marshall, 
and  Co. 

In  this  volume  several  articles  relate  to  the  germ  theory 
of  disease  and  the  pathological  adion  of  microbia  in  the 
animal  economy.  Dr.  Harley’s  important  researches  on 
the  effeds  cf  animal  and  vegetable  ferments  introduced 
into  the  system  are  a  step  towards  the  solution  of  certain 
weighty  questions.  But  they  could  never  have  been  under¬ 
taken  without  certain  operations  which  in  these  days  are 
shrieked  at  as  “  vivisedion.”  We  do  not  find  that  the 
author,  though  he  experimented  with  the  venoms  of  the 
cobra  and  the  puff-adder,  comes  to  any  conclusion  as  to 
the  nature  of  these  agents.  In  classifying  the  germs 
which  produce  human  diseases,  he  draws  a  distindion 
between  Brownian  granules  and  micrococci,  vibriones,  and 
baderia.  He  states  that  in  each  of  three  diseases — 
glanders,  syphilis,  and  rabies — an  entirely  distind  organism 
is  developed  in  the  saliva.  The  thrush  in  the  mouths  of 
children,  the  potato  blight,  and  the  vine  disease,  as  well 
as  the  epidemics  among  salmon  and  silkworms,  are  all,  it 
is  suggested,  due  to  one  kind  of  fungus,  Botrytis  basicina. 

Much  additional  light  has  been  thrown  on  the  “  wool- 
sorters’  disease.”  It  is  not  confined  to  Bradford,  but  has 
proved  fatal  at  Leicester,  Norwich,  Glasgow,  Constanti¬ 
nople,  and  in  Massachusetts,  and  it  is  suspeded  at  the 
Cape,  in  Peru,  and  Asia  Minor.  It  attacks  packers, 
washers,  carders,  overlookers,  and  buyers,  as  well  as 
sorters.  Alpaca  and  mohair  are  not  the  only  infedive 
materials,  as  British  wools — and,  indeed,  all  hairs  and 
wools  except  the  Algerian — may  contain  uncleansed  fleeces 
from  animals  which  have  died  from  anthrax.  The  danger 
to  the  workmen  is  found  to  be  greatly  lessened  by  washing 
the  wools  in  warm  water  and  sorting  them  whilst  still  damp. 
By  this  precaution  the  risk  of  inhaling  the  dust  of  morbific 
matter  is  greatly  reduced. 


Year-Book  of  Pharmacy  :  comprising  Abstrads  of  Papers 
relating  to  Pharmacy,  Materia  Medica,  and  Chemistry, 
contributed  to  British  and  Foreign  Journals  from 
July  1,  1880,  to  June  30,  1881,  with  the  Transadions  of 
the  British  Pharmaceutical  Conference  at  the  Eighteenth 
Annual  Meeting,  held  at  York,  August,  1881.  London : 
J.  and  A.  Churchilll. 

Much  of  the  matter  in  this  volume,  extraded  from  the 
scientific  journals  at  home  and  abroad,  cannot  of  course 
lay  claim  to  novelty.  The  ptomaine  question  is  naturally 
treated  at  some  length.  The  poison  deteded  in  sausages 
by  Sonnenshein  and  Zuelzer,  and  the  morbific  matter 
shown  to  be  present  in  decomposing  maize  and  in  certain 
samples  of  cheese,  seem  to  belong  here.  The  ptomaines 
are  considered  as  including  all  alkaloidal  produds  of  decay, 
whether  formed  in  the  presence  or  the  absence  of  air.  The 
untrustworthiness  of  the  ferricyanide  test  is  insisted  on, 
in  quotations  from  A.  Gautier  and  C.  Tanret. 

>  Fool’s  parsley  ( Aethusa  cynapium),  after  being  tradi¬ 
tionally  denounced  as  a  poison,  has  been  experimentally 
proved  to  be  harmless.  Mikania  guaco  is  represented,  on 


the  authority  of  Mr.  R.  B.  White,  of  New  Granada,  as  a 
cure  for  the  bites  of  the  most  venomous  snakes  of  South 
America.  The  use  of  saffron  as  a  condiment,  which  still 
survives  in  Cornwall,  is  traced  back  to  the  Phoenicians. 
It  appears  to  us  that  the  classification  of  the  subjeds  as 
chemical  or  pharmaceutical  is  carried  out  more  con¬ 
sistently  io  the  present  volume  than  was  the  case  in 
former  years. 

Among  the  papers  read  before  the  Pharmaceutical  Con¬ 
ference  a  prominent  place  belongs  to  that  by  Mr.  C.  Ekin, 
F.C.S.,  on  the  tests  for  nitrites  in  potable  waters.  He 
stated  that  the  meta-phenylen-diamin  test  gives  a  distind 
readion  with  1  part  of  nitrogen  present  in  the  form  of 
nitrous  acid  in  one  million  parts  of  water.  The  naphthyl- 
amin  test  deteds  with  ease  one  part  in  one-hundred 
millions,  and  with  care  even  as  little  as  one  part  in  a 
thousand  millions.  The  author  shows,  however,  that  the 
“  old-fashioned  potassium  iodide  and  starch  test  ”  is,  to 
say  the  least,  equally  delicate.  If  the  solution  is  allowed 
to  stand  for  some  -days  (in  a  stoppered  bottle)  even 
smaller  proportions  than  one  part  in  a  thousand  millions 
are  indicated.  The  author  complains,  as  omissions,  that 
the  Rivers’  Pollution  Commission  made  no  separate  deter¬ 
mination  of  nitrates  as  distind  from  nitrites,  whilst  the 
Society  of  Public  Analysts,  in  their  recent  circular  on 
Water  Analysis,  omit  the  subjed  entirely.  This  is  the 
more  to  be  regretted,  as  the  nitrites,  if  present  in  a  water, 
are  evidence  of  recent  sewage  in  the  very  ad  of  decompo¬ 
sition. 


Catalogue  of  Dr.  Schuchardi’s  Chemical  Works,  Gorlitz. 
Dr.  Schuchardt  stands,  we  believe,  absolutely  un¬ 
rivalled  in  the  speciality  which  he  has  taken  up.  At  his 
establishment  chemical  preparations  may  be  obtained,  not 
merely  of  the  highest  possible  purity,  but  in  large,  regular, 
and  beautiful  crystals.  Hence  they  are  admirably  adapted 
for  optical,  crystallographic,  and  thermo-chemical  re¬ 
searches,  and  for  preservation  in  museums  as  charaderis- 
tic  specimens.  The  preparations  are  arranged  according 
to  their  crystalline  systems.  A  peculiarity  of  the  cata¬ 
logue  is  that  the  various  bodies  have  received  the  Latin 
pharmaceutical  names  instead  of  those  used  in  pure  che¬ 
mistry  and  in  manufadures.  Thus  “  Natrium  chloratum  ” 
means  not,  as  might  be  naturally  supposed,  sodium  chlo¬ 
rate,  but  sodium  chloride.  We  do  not  see  what  is  gained 
by  this  exceptional  nomenclature,  which  but  for  the  for¬ 
mulae  accompanying  would  be  perplexing.  Dr.  Schuchardt’s 
beautiful  colledions  of  crystallised  chemicals  have  been 
much  admired  at  various  exhibitions. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  ol  temperature  are  Centigrade,  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  VAcademie 
des  Sciences.  No.  1,  January  2, 1882. 

Diffusion  of  Solids. — A.  Colson. — If  discs  of  iron, 
already  partially  carburetted,  are  heated  along  with  fresh 
discs,  both  absorb  the  same  quantity  of  carbon  if  the  dif¬ 
fusion  of  carbon  in  the  metal  is  proportional  to  the  dura¬ 
tion  of  the  heating.  To  a  given  temperature  there  corre¬ 
sponds  a  constant  coefficient  of  diffusion  of  carbon  in  the 
iron.  This  law  is  only  true  when  the  iron  is  converted 
into  steel ;  when  cast-iron  begins  to  be  formed,  that  is, 
a  little  before  the  iron  becomes  brittle,  the  absorption  of 
carbon  decreases.  Silica  ranks  among  the  bodies  most 
easily  diffusible  in  carbon.  By  heating  platinum  in  lamp¬ 
black  containing  60  per  cent  of  precipitated  silica,  we  ob¬ 
tain  a  crystalline  body,  Si2Pt3,  of  the  specific  gravity  14-1, 
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and  melting  at  about  the  same  temperature  as  common 
glass. 

Diffusion  of  Carbon.— J.  Violle.— The  author  refers 
to  a  fad  which  he  observed  and  described  in  the  Comptes 
Rendus  (lxxxvii.,  p.  981),  i.e.,  the  diffusion  of  carbon  in 
porcelain.  This  phenomenon  may  be  observed  if  a  porce¬ 
lain  crucible  is  placed  within  one  of  graphite  and  heated 
to  iooo°  to  1500°. 

Determination  of  the  Ohm:  a  Reply  to  M.  Bril- 
louin. — M.  Lippmann.— The  objed  being  the  determina¬ 
tion  of  the  ohm  as  exadly  as  possible,  it  is  sufficient  to 
reach  it  by  the  use  of  coils  of  ordinary  dimensions.  It 
appears  superfluous  to  insist  upon  giving  impradicable 
dimensions  to  these  instruments  in  order  to  find  the 
author’s  method  defedive. 

Measurement  of  Potentials  Correspondingto  given 
Explosive  Distances. — J.  B.  Bailie. — The  potential  of 
an  eledrised  plane  increases  about  regularly  with  the  ex¬ 
plosive  distance  to  be  traversed.  The  eledric  densities 
may  be  calculated  corresponding  to  these  different  spark- 
lengths ;  it  will  be  seen  that  these  densities  decrease  at 
first  slowly,  and  soon  arrive  at  a  constant  value,  about 
o-5  c.m.  The  pressure  exerted  by  eledricity  upon  the  air 
at  the  moment  when  the  spark  is  about  to  spring 
o'oi  metre  is  only  i-20ooth  of  the  atmospheric  pressure. 

Proportion  of  Potassa  to  Soda  in  Natural  Waters. 
— C.  Cloez. — Except  in  especial  cases  the  potassa  con¬ 
tained  in  waters  is  at  the  most  one-fifth  of  the  sum  of  the 
alkalies,  and  if  it  is  derived  from  the  decomposition  of 
felspar  rock,  another  origin  must  be  sought  for  the  soda. 
As  the  chlorine  present  is  in  the  majority  of  cases  pro¬ 
portional  to  the  sodium,  it  follows  that  all  soils,  with  the 
possible  exception  of  the  granitic,  are  impregnated  with 
sea-salt,  whilst  the  argillaceous  soils  alone  contain  potas¬ 
sium  salts. 

Complex  Function  of  Morphine  and  its  Transforma¬ 
tion  ito  Picric  Acid  :  its  Solubility. — M.  Chastaing. — 
The  author  mentions  certain  readions  which  confirm  the 
phenolic  fundion  of  morphine.  Tetrahydrated  nitric  acid 
at  ioo°  converts  morphine  into  an  acid,  C^HgNOiS,  which, 
if  heated  in  a  sealed  tube  to  100°  with  monohydrated 
nitric  acid,  is  converted  into  picric  acid.  Hence  morphine 
contains  an  ar»matic  nucleus.  One  litre  of  water  at  0° 
dissolves  traces  of  morphia;  at  10°,  o'io  grm.  ;  at  20°, 
0'2o  grm.,  &c.,  but  above  450  the  solubility  of  morphia 
increases  more  rapidly. 

Artificial  Production  of  the  Forms  of  Organic 
Elements. — D.  Monnier  and  C.  Vogt. — Figured  elements 
presenting  all  the  charaders  of  form  belonging  to  the 
organic  elements,  such  as  cellules,  either  simple  or  with 
porous  canals,  tubes  with  sides,  with  septa,  and  with 
heterogeneous  granular  contents,  can  be  artificially  pro¬ 
duced  in  an  appropriate  liquid  by  the  joint  adion  of  two 
salts,  forming  by  double  decomposition,  either  two  in¬ 
soluble  salts,  or  a  single  one.  One  of  the  original  salts 
must  be  present  in  solution,  whilst  the  other  is  added  in 
a  solid  form.  [In  February,  1878,  M.  G.  Fournier,  of 
Paris,  performed  experiments  giving  substantially  similar 
results  in  presence  of  the  Editor  and  a  friend.] 


Zeitschrift  fur  Analytische  Chetnie. 

Vol.  xx.,  Part  3. 

Spetdroscopic  Researches. — C.  L.  Ciamician.-— 
Already  noticed. 

The  Spectrum  of  Glucinum. — C.  L.  Ciamician. — 
This  spedrum  is  perfedly  homologous  with  those  of 
carbon,  boron,  and  magnesium. 

Separation  of  Copper  and  Cadmium.— G.  Vortmann. 

4 — The  dilute  solution  (sulphuric  or  hydrochloric)  of  the 
metals  is  mixed  with  sodium  hyposulphite  till  completely 
decolourised,  and  is  then  heated  to  a  boil,  when  the 
copper  is  separated  as  a  heavy  black  sulphide.  The  boil¬ 


ing  is  continued  till  the  liquid  has  become  clear.  After 
filtration  and  careful  washing  the  copper  sulphide  is  mixed 
in  the  known  manner  with  sulphur,  and  heated  in  a 
current  of  hydrogen.  The  cadmium  in  the  filtrate  is  pre¬ 
cipitated  by  one  of  the  known  methods. 

Detection  of  small  Quantities  of  Morphia. — A. 
Jorissen. — The  solution  of  morphia,  free  from  foreign 
bodies,  is  evaporated  to  dryness,  and  the  residue  is  heated 
on  the  water-bath  with  a  few  drops  of  sulphuric  acid.  A 
minute  crystal  of  ferrous  sulphate  is  then  added,  bruised 
with  a  glass  rod,  stirred  up  in  the  liquid,  heated  for  a 
minute  longer,  and  poured  into  a  white  porcelain  capsule, 
containing  2  to  3  c.c.  strong  ammonia.  The  morphia 
solution  sinks  to  the  bottom,  and  where  the  liquids  touch 
there  is  formed  a  red  colour,  passing  into  violet  at  the 
margin,  whilst  the  ammoniacal  stratum  takes  a  pure  blue. 
The  reaction  is  very  distinct  to  o ‘0006  grm.  Codeine  does 
not  give  this  readion.  If  sulphuric  acid  at  190°  to  200° 
is  allowed  to  a<5t  upon  morphia,  there  is  ultimately  formed 
an  opaque  black-green  mass.  If  this  is  poured  dropwise 
into  much  water,  the  mixture  turns  bluish,  and  if  it  is 
then  shaken  up  with  ether  or  chloroform,  the  former  takes 
a  purple  and  the  latter  a  very  permanent  blue.  Codeine 
gives  the  same  readtion,  but  no  other  of  the  alkaloids. 
This  readtion  can  be  obtained  very  distinctly  with 
0^0004  grm.  of  morphia. 
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Adion  of  Arsenic  and  Phosphoric  Acids  upon  the 
Sodium  Tungstates,  and  a  New  Method  for  the 
Analysis  of  the  Tungstates. —  Jules  Lefort. —  For 
determining  the  tungstic  acid  of  a  soluble  tungstate  it  is 
sufficient  to  acidify  slightly  with  acetic  acid,  and  to  add 
quinine  acetate  or  sulphate  in  slight  excess  dissolved  in 
distilled  water.  There  is  produced  an  abundant  white 
precipitate,  which  shrinks  on  standing,  and  is  washed  with 
cold  water.  The  deposit  is  collected  on  a  filter,  dried  in 
the  stove,  and  is  then  heated  to  redness  in  a  platinum 
crucible.  By  the  successive  addition  of  a  few  drops  of 
nitric  acid  all  the  quinine  is  destroyed,  and  tungstic  acid 
alone  remains,  and  is  weighed.  This  method  is  perfedly 
exad. 

Anaesthetics. — Alfred  Riche. — A  medical  paper. 

Phytolacca  Dioica. — M.  Balland. — The  author  has 
not  succeeded  in  discovering  the  presence  of  an  alkaloid. 

Quinoidine  Borate. — M.  de  Vrij. — The  author  ex¬ 
amines  the  value  of  this  compound  as  a  febrifuge. 

Poisonous  Matters  Produced  by  Man  and  the 
Higher  Animals. — Armand  Gautier. — The  author  has 
extraded  from  normal  urine,  from  the  poison  of  the  cobra, 
and  from  human  saliva,  poisons  closely  resembling  the 
ptomaines ,  forming  crystalline  chloraurates,  and  chloro- 
platinates,  and  having  the  power  of  rapidly  reducing 
potassium  ferricyanide. 

Poisonous  Adion  of  Potassium  Chlorate. — M. 
Ludwig.— Potassium  chlorate  is  completely  reduced  in 
the  human  organism  to  potassium  chloride.  Its  adion  is 
similar  to  that  of  arsenic  and  phosphorus. 

Odober,  1881. 

Anaesthetics. — A.  Riche. — An  illustrated  paper  con¬ 
tinued  from  the  September  number. 

Adion  of  Arsenic  and  Phosphoric  Acids  upon  the 
Sodium  Tungstates,  and  a  New  Method  of  Analysing 
the  Tungstates  (Continued  from  the  last  number).— 
Jules  Lefort. — The  author  distinguishes  the  yellow  meta- 
tungstic  acid  from  the  colourless  variety,  and  proposes  to 
give  it  the  name  of  meta-luteo-tungstic  acid. 

Formula  of  Pilocarpine. — P.  Chastaing. — According 
to  the  author  the  formula  of  pilocarpine  is  C22HI6,N204. 
The  formula  of  Mr.  Kingzett  would  require  32'85  per  cent 
of  carbon. 
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Certain  Oxidation-Produdls  of  Morphine.  —  P. 

Chastaing. — By  the  adtion  of  gaseous  hydrochloric  acid 
upon  the  alcoholic  solution  of  morphine,  the  author  has 
obtained  a  hydrated  oxy-morphine.  By  the  acid  of  nitric 
acid  upon  morphine  he  has  obtained  a  series  of  acid 
produds,  the  nature  and  relations  of  which  require  further 
study. 

Determination  of  Tannic  Acid. — M.  Lehmann. — The 
author  takes  a  quantity  of  the  sample  supposed  to  contain 
from  2  to  6  decigrammes  of  tannic  acid.  It  is  exhausted 
with  boiling  water,  and  the  liquid  is  concentrated  down 
to  xoo  or  200  c.c.  of  filtrate.  To  20  c.c.  of  this  solution 
are  added  20  c.c.  of  a  saturated  solution  of  ammonium 
chloride.  There  is  then  run  into  the  mixture  by  means 
of  a  burette  graduated  in  tenths  of  c.c.  a  solution  con¬ 
taining  r  grm.  gelatin  in  100  c.c.  of  a  saturated  solution 
of  ammonium  chloride.  The  presence  of  this  salt  renders 
the  separation  of  the  precipitate  both  rapid  and  very 
distind.  The  flow  of  the  solution  of  gelatin  is  stopped 
as  soon  as  a  precipitate  no  longer  forms.  To  find  the 
exad  moment  when  the  tannin  is  entirely  precipitated  a 
small  quantity  ef  the  liquid  is  filtered,  and  the  filtrate  is 
tested  upon  a  watch-glass  with  solution  of  gelatin  and 
with  the  solution  of  the  sample.  It  should  give  no  pre¬ 
cipitate  with  either.  The  gelatin  solution  is  standardised 
previously  with  a  solution  of  pure  tannin. 

Novel  Reactions  of  Milk. — C.  Arnold. — If  a  little 
tindure  of  guiacum  is  added  to  fresh  milk  a  blue  colour  is 
produced.  Milk  heated  to  80°  or  upwards  remains  un¬ 
coloured.  Sour  milk  takes  the  same  tint,  but  the  readion 
is  prevented  by  the  addition  of  mineral  acids  and  alkalies. 
If  a  little  starch-paste  mixed  with  potassium  iodide  is 
added  to  milk  which  has  been  mixed  with  old  oil  of  tur¬ 
pentine,  a  fine  blue  band  appears  at  the  surface  of  contad 
and  spreads  rapidly.  Milk  freed  from  albuminous  matter 
does  not  give  this  readion.  If  to  fresh  milk  there  is  added 
first  acetic  acid  to  precipitate  the  caseine,  then  some 
caustic  potassa,  and  lastly  a  trace  of  a  solution  of  copper 
sulphate,  the  violet  readion  charaderistic  of  peptone  does 
not  appear,  but  if  the  milk  is  allowed  to  stand  fifteen  to 
twenty  hours  before  this  treatment,  the  violet  colour  is 
obtained.  The  author  considers  the  blue  colour  due  to 
ozone. 

Die  Chemische  Industrie. 

Vol.  4,  No.  10. 

This  issue  is  taken  up  with  the  report  of  the  meeting 
of  the  German  Association  of  Chemical  Manufadurers, 
held  Sept.  17th,  at  Reichenball;  an  important  report  pre¬ 
sented  by  Dr.  G.  Lunge  to  the  Congress  of  German  Alkali 
Manufadurers,  Sept.  15th ;  and  the  list  of  chemical  patents. 

Vol.  4,  No.  11. 

This  number  contains  the  conclusion  of  Dr.  Lunge’s 
report  to  the  Association  of  German  Alkali  Makers. 

Vol.  4,  No.  12. 

Determination  of  Small  Quantities  of  Arsenic  in 
Sulphur. — H.  Schaeppi. — 10  grms.  of  sulphur,  pulverised 
as  finely  as  possible,  are  covered  with  hot  water  and  a  few 
drops  of  nitric  acid,  digested  for  some  time,  filtered,  and 
washed  till  the  washings  have  no  longer  an  acid  readion. 
Thus  calcium  chloride  and  sulphate  are  removed,  and 
calcium  sulphide  if  present  is  destroyed.  The  sulphur 
thus  prepared  is  covered  with  water  at  70°  to  80°,  a  few 
drops  of  ammonia  are  added,  and  the  mixture  is  digested 
for  a  quarter  of  an  hour.  All  the  arsenic  present  as  sul¬ 
phide  is  dissolved,  and  the  ammoniacal  liquid  is  variously 
treated  according  to  the  degree  of  accuracy  required.  For 
perfectly  accurate  determinations  the  ammoniacal  solution 
is  mixed  with  silver  nitrate,  and  all  the  sulphur  present 
in  the  state  of  arsenic  sulphide  is  thrown  down  as  silver 
sulphide,  acidified  with  nitric  acid,  filtered,  and  washed. 
The  precipitate  of  silver  sulphide  is  dissolved  in  hot  nitric 
acid  and  determined  as  silver  chloride.  From  the  weight 


Chemical  News, 
Feb.  3, 1882. 

of  the  latter  the  arsenic  sulphide  is  calculated.  As  a  less 
accurate  but  more  rapid  method  the  ammoniacal  solution 
of  arsenic  sulphide  is  cautiously  neutralised  with  pure 
dilute  nitric  acid  and  considerably  diluted.  It  is  then 
titrated  with  decinormal  silver  nitrate  till  a  drop  of  the 
solution  is  turned  brown  with  neutral  chromate.  The 
arsenic  is  easily  calculated  from  the  quantity  of  silver 
nitrate  consumed.  For  very  rough  determinations  it  is 
sufficient  to  treat  10  grms.  of  finely-ground  sulphur  with 
nitric  acid,  to  extradt  with  ammonia,  and  to  add  silver 
nitrate.  From  the  intensity  of  the  colour,  or  the  quantity 
of  the  precipitate  of  silver  sulphide,  it  may  be  judged  if 
the  sulphurfis  approximately  free  from  arsenic  or  strongly 
contaminated.  The  author  states  that  contrary  to  the 
general  belief,  reddish-yellow  sulphur  is  more  free  from 
arsenic  than  such  as  is  of  a  full  yellow  colour. 


Bulletin  de  la  Societe  Chimique  de  Paris , 

Tome  36,  Nos.  8  and  9. 

Certain  Derivatives  of  the  Dichlorinated  Naphtha¬ 
lines  6  and  e. — J.  E.  Alen. — The  author  examines  the 
oxidation  of  dichloro-naphthalines  8  and  e,  as  effected  by 
nitric  acid  at  different  strengths. 


Archives  Necrlandaises  des  Sciences  Exactes  et  Naturelles. 

Tome  xvi.,  Livraison  4. 

The  Influence  of  the  Moon  on  the  Movement  of  the 
Magnetic  Needle. —  S.  P.  Van  der  Stok. — A  mathema¬ 
tical  discussion  of  observations. 

Crystallisation  of  the  Diamond. — H.  Behrens. — The 
author  rejedts  the  supposition  that  the  diamond  is  formed 
by  successive  layers. 


MEETINGS  FOR  THE  WEEK. 

Monday,  6th. — London  Institution,  5. 

-  Medical,  8.30. 

-  Society  of  Arts,  8.  “  Recent  Advances  in  Photo¬ 
graphy,”  by  Capt.  W.  de  W.  Abney,  F.R.S. 

-  Royal  Institution,  5.  General  Monthly  Meeting. 

Tuesday,  7th.— Institute  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  “  The  Mechanism  of  the 

Senses,”  by  Prof.  J.  G.  M'Kendrick 
-  Pathological,  8.30. 

-  Society  of  Arts,  8.  “  Notes  on  the  Trade  Capa¬ 
cities  of  Newfoundland,”  by  E.  Hepple  Hall. 
Wednesday,  8th. — Society  of  Arts,  8.  “The  Manufacture  of 
Ordnance,”  by  Colonel  Maitland. 

— —  Geological,  8. 

-  Microscopical,  8. 

Thursday,  gth.— Royal,  4.30. 

-  London  Institution,  7. 

-  Royal  Institution,  3.  “  Corals,”  by  Prof.  H.  N. 

Moseley. 

Friday,  10th. — Royal  Institution,  8.  “  The  Climate  of  Town  and 
Country,”  by  Professor  Frankland,  9. 

-  Quekett  Microscopical  Club,  8. 

-  Astronomical,  8.  (Anniversary.) 

Saturday,  nth, — Royal  Institution,  3.  “  Ludwig  van  Beethoven,”  by 
Prof.  Pauer. 

-  Physical,  3.  Annual  General  Meeting.  “  On  the 

Relations  between  the  Eleftromotive  Force  of  a 
Daniell’s  Cell  and  the  Chemical  Affinities  In¬ 
volved  in  its  Adtion,"  by  Dr.  C.  R.  Alder  Wright. 


NOTES  AND  QUERIES. 

***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Combination  of  Acids  and  Bases. — I  should  be  glad  to  hear 
where  I  could  see  an  account  of  how  the  acids  and  bases  are  combined 
together  in  a  compound.  In  making  an  analysis  of  a  mineral  water 
what  bases  and  acids  are  generally  put  together  in  drawing  up  the 
report. — A.D. 


TO  CORRESPONDENTS. 

The  subje<5t  i6  a  purely  medical  one  and  not  within  our 

province* 


Chemical  Notices  from  Foreign  Sources.  { 
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THE  ANALYSIS  OF  POTABLE  WATER, 

WITH  SPECIAL  REFERENCE  TO  THE 

DETERMINATION  OF  PREVIOUS  SEWAGE 
CONTAMINATION* 

By  CHARLES  W.  FOLKARD. 

In  the  first  place,  the  author  reviewed  the  present  state  of 
analytical  chemistry,  the  conclusion  being  that,  as  far  as 
mineral  substances  were  concerned,  the  existing  methods 
were  nearly  perfedt.  But  when  organic  analysis  was  con¬ 
sidered,  a  different  state  of  things  was  apparent,  owing  to 
the  great  number,  complexity  of  structure,  and  unstable 
nature  of  many  organic  bodies,  especially  those  contained 
in  the  secretions  and  tissues  of  plants  and  animals;  in 
addition  to  which  organic  matter  was  present  in  drinking 
water  in  very  small  quantities,  and  always  more  or  less 
mixed  with  other  substances. 

The  subject  might  be  divided  into  four  parts: — 1.  The 
various.way.s inwhich waterbecamecontaminated.  2.  The 
methods  employed  by  analysts  to  det-edt  and  determine  the 
extent  of  this  contamination,  with  an  opinion  as  to  the 
probable  value  of  these  methods.  3.  The  bearing  of  the 
results  of  biological  and  microscopicalinvestigations  on  the 
subjedt.  4.  The  utility  of  irrigation,  chemical  treatment, 
and  filtration,  for  purifying  purposes. 

Under  the  first  of  these  heads,  the  normal  constituents 
of  rain-water  were  considered,  all  of  which  were  pradtically 
harmless,  so  that  rain-water  as  it  fell  on  the  earth,  or  on 
the  gathering  grounds  of  a  system  of  water-supply  for  a 
town,  was  unobjedtionable,  having  contracted  but  an 
inappreciable  amount  of  contamination.  Spring-water 
was  not  so  pure,  owing  to  its  percolation  through  strata 
from  which  various  mineral  substances  were  dissolved. 
River-water  was  the  most  objectionable,  on  account  of  the 
enormous  quantities  of  animal  and  vegetable  contamina¬ 
tion  which  it  acquired.  Lastly,  well-water  varied  greatly 
in  quality,  in  some  cases  being  excellent  where  the  wells 
were  deep  and  surface  water  was  excluded,  or  when  the 
district  was  thinly  peopled ;  in  other  instances  well-water 
was  more  contaminated  than  river-water,  as  in  shallow 
wells  in  towns. 

Under  the  second  heading,  the  author  pointed  out  that 
analytical  chemists  had  hitherto  been  compelled  to  be 
content  with  the  examination  of  the  produdts  of  decompo¬ 
sition,  or  with  the  determination  of  one  or  two  con¬ 
stituent  elements  of  the  organic  impurities  of  water. 
Unfortunately  the  products  of  decomposition  of  the 
organic  matter  in  water  were  the  same  as  the  normal 
constituents  of  rain,  viz.,  carbonic  acid,  ammonia,  and 
nitric  acid.  It  was  therefore  impossible  to  ascertain 
whether  those  substances  were  derived  from  contaminating 
bodies  or  had  been  dissolved  by  the  rain  in  falling. 

The  various  processes  of  water  analysis  were  then  con¬ 
sidered.  In  the  first  and  oldest  method  a  measured 
quantity  of  water  was  evaporated,  and  the  residue  was 
subjected  to  a  red  heat  in  a  platinum  dish.  By  this  treat¬ 
ment  the  animal  and  vegetable  substances  were  burnt 
away,  and  from  the  loss  of  weight  the  amount  of  organic 
matter  was  inferred.  One  great  objection  to  this  and  the 
following  process  was  the  evaporation  of  the  water. 
With  such  unstable  bodies  it  was  by  no  means  improbable 
that  a  large  portion  was  destroyed  during  the  process. 

By  the  second  method  the  solid  matter,  left  after 

*  A  Paper  read  at  the  Ordinary  Meeting  of  the  Institution  of  Civil 
Engineers  on  Tuesday,  the  24th  of  January,  Mr.  Brunlees,  Vice- 
President,  in  the  chair. 
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evaporation  of  a  known  quantity  of  the  water,  was  mixed 
with  an  oxidising  agent  and  heated  to  redness  in  a  glass 
tube.  The  carbon  and  nitrogen  of  the  organic  matters  in 
the  residue  were  obtained  in  the  form  of  carbonic  acid  and 
nitrogen  gases,  from  which  were  deduced  the  weight  of 
carbon  and  of  nitrogen  present  as  organic  matter  in  the 
residue.  This  ratio  of  carbon  to  nitrogen  did  not,  however, 
afford  the  slightest  clue  to  the  identity  of  the  organic 
matter.  It  might  be  intensely  poisonous  or  dangerous,  or, 
on  the  other  hand,  harmless. 

The  albumenoid-ammonia  method  consisted  in  boiling 
the  water  with  an  alkaline  oxidising  agent,  by  which  the 
organic  matter  was  decomposed,  and  part  of  its  nitrogen 
evolved  in  the  form  of  ammonia.  This  had  the  great 
advantage  of  simplicity  of  manipulation,  and  was  not  open 
to  the  objection  that  previous  evaporation  was  required. 

The  last  considered  was  the  permanganate  method. 
In  this  the  index  of  impurity  was  the  amount  of  oxidising 
agent,  namely,  permanganate  of  potash,  required  to 
destroy  the  organic  matter  in  the  water.  Inasmuch, 
lowever,  as  no  relation  had  been  established  between  the 
oxidability  of  a  body  and  its  adtion  on  the  animal  economy, 
this  method  would  not  afford  reliable  evidence  of  the 
fitness  of  a  sample  of  water  for  drinking  purposes  or  the 
reverse. 

Under  these  circumstances  the  conclusion  seemed 
inevitable,  that  the  subjedt  was  as  yet  beyond  the  power 
of  the  analytical  chemist. 

It  was,  however,  possible,  by  the  second  method,  to 
determine  approximately  the  minimum  amount  of  con¬ 
tamination  which  had  taken  place  since  the  water  was 
precipitated  as  rain.  For  this  purpose  the  whole  of  the 
nitrogen  existing  in  the  water  was  estimated,  and  the 
average  amount  in  rain  falling  on  the  surface  of  the  earth 
dedudted.  The.  remainder  was  due  to  animal  and 
vegetable  contamination,  and  it  had  been  found  convenient 
to  express  it  in  parts  of  average  London  sewage;  that  was 
to  say,  the  sample  was  returned,  as  having  been  contami¬ 
nated  to  the  same  extent  as  if  pure  rain-water  had  been 
mixed  with  so  many  parts  of  ordinary- sewage.  But  this 
afforded  no  diredt  evidence  as  to  its-  fitness  for  dietetic 
purposes,  because  subsequent  oxidation  and  fermentation 
might  have  rendered  the  water  to  a  great  extent  harmless. 

The  author  next  considered  the  bearing  of  biological 
research  on  the  subjedt,  pointing  out  that  mere  dilution 
had  an  almost  inappreciable  effedt  in  disarming  the  germs 
of  disease  of  their  power.  Thus,  supposing  a  glass  of 
water  to  contain  but  one  germ,  if  the  person  taking  it  was 
sufficiently  unhealthy  or  weakly,  he  would  contradt  the 
disease  almost  as  certainly  as  if  there  were  hundreds  of 
germs.  In  the  author’s  opinion  it  would  be  impossible  to 
banish  zymotic  disease  from  towns,  the  water  supply  of 
which  contained  the  dejedta  of  persons  suffering  from  the 
disease,  even  though  present  in  the  most  minute  quantity. 
The  very  weakly  would  contradt  the  complaint  from  the 
water,  and  from  them  it  would  spread  to  the  more  robust 
around  them.  Again,  these  germs  were  endowed  with  such 
persistent  vitality,  that  they  withstood  the  effedts  of  heat 
and  cold,  moisture,  drought,  and  chemical  agents  to  an 
almost  incredible  extent,  affording  what  seemed,  at  first 
sight,  indisputable  evidence  of  the  now  exploded  dodtrine 
of  spontaneous  generation.  From  this  it  appeared  that 
once-contaminated  water  was  unsuitable  for  dietetic 
purposes. 

In  conclusion,  the  author  contended  that  a  radical 
change  was  the  only  remedy.  Irrigation  and  chemical 
treatment  were  alike  powerless  ;  in  addition  to  which, 
during  heavy  rain  all  existing  sewerage  systems  were  in¬ 
capable  of  dealing  with  the  huge  volumes  of  water  poured 
into  them,  and  the  sewage  was  allowed  to  flow  diredt  into 
the  river,  to  the  manifest  disadvantage  of  the  towns  below, 
who  were  dependent  upon  it  for  their  water  supply. 
Filtration,  again,  was  powerless  to  effedt  real  purification. 
The  germs  of  disease  were  so  minute  that  they  could  pass 

Ione  hundred  abreast  through  the  interstitial  spaces  of 
ordinary  sand,  and  dissolved  substances  were  of  course 


A  nalysis  of  Potable  Water. 
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Researches  on  the  Complex  Inorganic  Acids. 


una&ed  upon.  In  view  ofthe  great  increase  in  cancerous 
diseases  of  the  stomach  [and  intestines,  the  subjedt  was 
worthy  of  the  most  careful  study,  and  taking  into  con¬ 
sideration  the  unreliability  of  the  results  afforded  by 
chemical  analysis,  the  only  way  to  ascertain  if  a  sample 
of  water  was  fit  for  drinking  purposes  was,  in  the  author’s 
opinion,  to  trace  it  to  its  source,  and  see  that  contaminating 
matter  was  excluded,  from  the  time  that  the  water  fell 
as  rain  till  it  entered  the  reservoir  or  engine-well. 


RESEARCHES  ON  THE  COMPLEX  INORGANIC 

ACIDS* 

By  WOLCOTT  GIBBS,  M.D., 

Rumford  Professor  in  Harvard  University. 

(Concluded  from  p.  52.) 


Phospho-Molybdates. 

44:2  Acid  Potassium  Salt. — This  salt  was  prepared  by 
boiling  a  mixture  of  potassic  molybdate  and  phosphate 
with  nitric  acid  in  excess,  when  a  beautiful  yellow  crys¬ 
talline  powder  separated,  This  was  washed  with  cold 
water  and  dried  on  woollen  paper.  Of  this  salt — 

©'9850  grm.  lost  on  ignition  0-0521  grm.  =  5*28  per  cent 
water. 

0-8983  grm.  gave  0-7943  grm.  Mo03+P205  =  88'42  per 
cent. 

2-0617  grms.  gave  0-1201  grm.  P207Mg2=372  per  cent- 

These  analyses  lead  to  the  formula — 

44MoO3.2P2O5.5K2O.  H20  + 21  aq, 

or— 

22Mo03.P205.3K20  +  22Mo03.P205.2K20.H20  +  2iaq, 
which  requires — 


44M003 

. .  6336 

Calc. 

8462 

84-70 

2P205  . . 

..  284 

379 

3  72 

5K2C)  .. 

..  472 

6-30 

6-30  (diff.) 

22H20  .. 

..  396 

5'29 

5*28 

7488 

100*00 

The  salt  is  therefore  the  acid  salt  corresponding  to  a 
neutral  salt  with  the  formula — 

22MoO3.P2O5.3K2O. 

Rammelsberg’s  analyses  agree  better  with  the  formula  of 
the  acid  salt  given  above  than  with  that  of  the  neutral 
compound  assumed  by  him. 

Twenty  Atom  Series. — The  only  salt  of  this  series  which 
I  have  obtained  is  one  of  ammonium  prepared  like  the 
salts  already  described,  having  like  these  a  fine  yellow 
colour  and  a  very  fine-grained  crystalline  structure,  and, 
like  them,  but  slightly  soluble  in  water.  Of  this  salt — 

1-0936  grm.  lost  on  ignition  with  W04Na2  0-0729  grm. 
=  6-66  per  cent  NH3  and  H20. 

1-8183  grm-  lost  on  ignition  with  W04Na2  0-1155  grm. 
=  6-35  per  cent  NH3  and  H20. 

0-8862  grm.  gave  0-6153  grm.  NH4Cl  =  4-i2  per  cent 
(NH4)20. 

1*32x3  grm.  gave  0-6224  grm.  P207Mg2  =  4-i9  per  cent 
P205. 

1-5135  gim-  gave  0-6349  grm.  P207Mg2=4-3i  per  cent 

P2O5. 

The  salt  was  dried  on  a  water-bath,  and  afterward  over 
sulphuric  acid.  The  phosphoric  oxide  was  precipitated 
twice,  but  not  treated  with  ammonic  sulphide.  The 
analyses  led  to  the  formula — 

6oMo03.3P205.8(NH4)2O.H20  +  iiaq, 

*  Proceedings  of  the  American  Academy  of  Arts  and  Sciences, 
Communicated  by  the  Author. 


which  requires — 

Calc. 

60M0O3 

8640 

89-09’ 

3P2O5  . . 

426 

4'39 , 

8(NH4)20 

416 

4-29 

I2H20  .. 

216 

2-23 

4’3 


89-21  | 

1  4*19  \ 

4-12  ) 

2'54  1 


93'52 

6-50 


9698  100-00 

If  we  calculate  the  composition  of  the  mixed  oxides  of 
molybdenum  and  phosphorus  existing  in  this  salt,  we 
have — 

Calc, 

20M0O5  . .  2880  95-30  95-39 

P2O3..  HZ  470  4-61 


3022  100-00  100-00 


It  will  be  seen  that  the  ratio  is  here  very  nearly  as  20 :  x. 
This  may,  however,  be  merely  accidental,  and  farther  re¬ 
searches  are  necessary  to  fully  establish  the  existence  of  a 
20-atom  series. 

According  to  Debray,  a  solution  of  argentic  nitrate 
gives  with  one  of  phospho-molybdic  acid  a  precipitate 
which  soon  becomes  crystalline,  and  which  has  the 
formula — 

2oMo03.  P2O5.7  Ag20  +  24aq. 

Such  a  salt  would  possess  a  twofold  interest,  first,  as 
another  evidence  of  the  existence  of  a  20-atom  series  of 
phospho-molybdates  ;  and,  secondly,  as  showing  that  the 
acid  of  the  series  may  unite  with  more  than  six  atoms  of 
base.  On  mixing  the  two  solutions  as  above,  I  obtained 
a  precipitate  in  small  indistindt  crystals  of  a  greenish 
yellow  colour.  These  crystals  were  soluble  in  hot  water, 
but  the  solution  was  quickly  decomposed  with  precipita¬ 
tion  of  a  white  powder.  Under  the  microscope,  with  a 
high  power  and  transmitted  light,  the  salt  appeared  to 
consist  of  small  tabular  crystals  mixed  with  a  few  long 
yellow  prisms  of  very  different  habitus.  Of  this  com¬ 
pound — 


1- 3604  grm.  lost  by  ignition  with  W04Na2  0-0692  grm. 

water = 5-08  per  cent. 

2- 1099  grms.  gave  0-8287  grm.  AgCl =31-63  per  cent 

Ag20. 

0-6733  grm.  gave  0-2619  grm.  AgCl  =  31-44  per  cent 
Ag20. 

2-1099  grms.  gave  0-0928  grm.  P207Mg2  =  2-8i  per  cent 
P2O5. 


The  phosphoric  oxide  was  determined  in  the  filtrate  from 
the  argentic  chloride  by  double  precipitation  and  treat¬ 
ment  with  ammonic  sulphide.  The  ratio  of  the  molybdic 
to  the  phosphoric  oxide  is  as  21  :  1,  but  the  formula  which 
most  nearly  represents  the  analysis  is — 


22Mo03.P205.7Ag20  +  i4aq, 


which  requires — 

Calc. 

22M0O3 

3168 

61-08 

60-57 

P2O5  «. 

142 

274 

2-8x 

7Ag20  . . 

1624 

3r32  3i’44 

5’o8 

14H2O  .. 

252 

4-86 

5186  ioo-oo 


The  only  conclusion  which  can  fairly  be  drawn  from  the 
analysis  is  that  there  is  at  least  one  phospho-molybdate  in 
which  the  number  of  atoms  of  base  exceeds  three.  It  is 
certain  that  the  salt  does  not  represent  a  perfedtly  definite 
and  homogeneous  compound,  and  it  may  possibly  be  a 
mixture  of  the  20-atom  salt,  2oMo03.P205.6Ag20,  and  an 
acid  molybdate  of  silver,  2Mo03.Ag20,  nearly  in  atomic 
proportions.  By  dissolving  the  salt  in  nitric  acid  and  eva¬ 
poration,  Debray  obtained  another  salt  in  small  brilliant 
yellow  crystals.  For  this  salt  he  proposes  the  formula— 
2oMo03.P205.2Ag20  +  7aq, 
but  as  usual  he  has  given  no  analyses. 
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Eighteen  Atom  Series. — I  have  myself  met  with  no  salts 
belonging  to  this  series,  but  according  to  Finkener*  there 
are  sodium  salts  corresponding  to  the  general  formula — 

18M0O3.  P205(3 -2:)Na20  +  (25+a;)aq.  j 

These  salts  are  yellow  and  easily  soluble. 

Sixteen  Atom  Series. — 16  :  3  Ammonium  Salt. — In  pre¬ 
paring  the  5  :  3  atom  ammonium  salt  a  white  crystalline 
precipitate  was  formed,  insoluble  in  cold,  but  soluble  with 
decomposition  in  much  boiling  water,  and  easily  soluble 
in  ammonia.  In  this  salt  dried  over  sulphuric  acid — 


0*5100  grm.  lost  by  ignition  with  W04Na2  0*0722  grm. 

=  14*16  per  cent  NH3  and  H20. 

1*1653  grm.  gave  0*1259  grm.  NH4C1  =  5*25  per  cent 
(NH4)20.  ' 

0*8114  grm.  gave  0*0658  grm.  P207Mg2=5*ig  per  cent 
P205. 


The  analysis  corresponds  with  theformula- 
i6Mo03.P205.3(NH4)20  +  i4aq, 
which  requires — 


i6Mo03 
P205  .  * 
3(NH4)20 
14H20  .. 


Calc. 

Found. 

2304 

80*73 

80*65 

142 

4'97 

5‘i9 

156 

5 '46 

5'25 

252 

8*84 

8*91 

2854 

100*00 

FURTHER  NOTES  ON  ACTINIUM,  AND  ON 
THE  EQUIVALENT  OF  ZINC. 

By  Dr.  T.  L.  PHIPSON,  F.C.S.,  &c. 

Since  my  last  communication  on  Adtinium  in  this  Journal, 
and  my  letter  to  the  Editor  stating  that  the  new  metal  had 
been  isolated  from  its  ammonic-chloride  solution  by  means 
of  magnesium,  I  have  had  little  opportunity  of  pursuing 
these  researches.  The  difficulty  which  I  at  first  experienced 
of  entirely  separating  all  traces  of  zinc  oxide  from  adti- 
nium  oxide,  by  means  of  caustic  soda,  still  subsists ;  so 
that  the  blowpipe  reaction  of  oxide  of  adtinium  with 
chloride  of  cobalt  is  uncertain.  The  result  is  a  mass  of 
a  magnificent  dark  emerald-green,  a  much  finer  and  darker 
colour  than  is  seen  with  purified  zinc  oxide ;  but  how 
much  of  this  is  due  to  one  or  the  other  metal  it  is  impos¬ 
sible  to  say  at  present. 

The  purified  zinc  oxide  obtained,  during  these  experi¬ 
ments,  in  a  crystalline  state  from  the  soda  solutions,  has 
served  me  for  a  new  determination  of  the  equivalent  of 
zinc,  and  the  results  all  point  very  distindtly  to  the  equi¬ 
valent  32,  which  is  a  multiple  by  a  whole  number  of  H, 
and  so  according  to  the  law  of  Prout.  The  method  em¬ 
ployed  consisted  in  dissolving  this  purified  zinc  oxide  in 
HC1,  precipitating  with  pure  carbonate  of  soda,  washing, 
calcining,  and  converting  a  given  weight  of  the  oxide  thus 
obtained  into  sulphide.  The  details  will  be  published 
later. 

I  have  also  obtained  a  sulphide  of  adtinium  (in  an  allo- 
tropic  form  ?)  which  is  only  slightly  sensitive  to  the  adtion 
of  light,  whereas  the  ordinary  sulphide  darkens  very  visibly 
in  a  few  minutes,  and  is  quite  black,  or  slate-coloured,  on 
being  exposed  for  twenty  minutes  to  the  sun.  This  intense 
darkening  cannot  be  due,  as  some  may  suppose,  to  the 
presence  of  silver,  mercury,  cadmium,  arsenic,  &c.,  because 
the  original  liquor  was,  in  the  first  place,  submitted  to 
HS  for  twenty-four  hours,  and  next,  because  with  adtinium 
compounds  the  adtion  does  not  occur  under  a  sheet  of 
glass. 

In  the  latter  respedt  adtinium  is  interesting  as  bringing 
out  a  new  and  curious  property  of  glass.  Hitherto  the 
compounds  used  in  photography  have  been  so  sensitive 


that  the  adtion  of  light,  even  under  glass,  is  more  o-  less 
instantaneous,  and  no  difference  has  been  observed.  But 
with  the  ordinary  adtinium  sulphide  it  requires  at  least 
twenty  minutes,  in  good  morning  sunshine,  to  produce  the 
dark  grey  tint,  and  in  such  an  interval  the  adtion  under  a 
piece  of  plate  glass  about  2  millimetres  thick  is  abso¬ 
lutely  nil. 

Glass  has,  therefore,  the  property  of  arresting  a  certain 
amount  of  actinic  rays ,  as  other  transparent  substances 
are  known  to  arrest  rays  of  heat — a  property  which  glass 
possesses. 

Tiie  plate  glass  used  in  these  observations  is  slightly 
green  on  its  sedtion  ;  but  very  similar  results  are  obtained 
with  various  other  kinds  of  white  glass,  even  when  much 
thinner  than  that  mentioned.  A  fadl  which  is  still  more 
curious  is,  that  a  plate  of  dark  blue  glass,  which  is  sup¬ 
posed  to  allow  adtinic  rays  to  pass  easily,  protects  the 
substance  in  question  from  the  sun’s  adtion  just  as  much 
as  a  plate  of  white  glass  does. 

London,  February  3,  1882 


ON  SOME 

SALTS  OF  CHROMIUM  AND  MERCURY. 
By  F.  W.  CLARKE  and  DAVID  STEARN. 


The  double  salts  which  mercuric  chloride  and  mercuric 
cyanide  form  with  certain  alkaline  chromates  have  long 
been  known.  The  following  have  been  described  : — 


1.  (NH4)2Cr207.HgCl2.H20 

2.  3(NH4)2Cr207.HgCl2 

3.  K2Cr207.HgCl2 

4.  K2Cr04.2HgCl2 

5.  K2Cr04.2HgCy2 

6.  Ag2Cr207.2HgCy2 


Darby,  Richmond  and  Abel. 
Richmond  and  Abel. 
Millon.  Darby. 

Darby. 

Poggiale.  Calliot&Podevin. 
Darby. 


These  salts  we  have  subjected  to  a  re-examination,  and 
we  have  sought  to  prepare  others  of  the  same  series. 

The  first  of  the  foregoing  compounds  was  our  chief 
objedt  of  study.  Our  results  concerning  the  others  may 
be  stated  briefly.  Salts  numbered  3  and  4  we  prepared, 
but  found  them  difficult  to  purify.  To  number  5,  Darby 
and  Rammelsberg  both  assign  the  formula — 
2K2Cr04.3HgCy2. 

This  formula  requires  9*09  per  cent  of  chromium,  while 
the  one  given  above  corresponds  to  7*45  per  cent.  We 
found  7*62  per  cent,  thus  confirming  the  simpler  formula. 
The  salt  numbered  6  we  found  easy  to  prepare,  and  we 
verified  its  composition.  We  tried  also  to  obtain  a  corre¬ 
sponding  salt  containing  thallium  in  place  of  silver,  but 
only  thallium  dichromate  was  deposited.  We  also 
attempted  to  produce  double  salts  of  mercuric  cyanide 
with  ammonium  chromate,  ammonium  dichromate,  and 
potassium  dichromate,  and  of  mercuric  chloride  with  am¬ 
monium  chromate  ;  but  in  none  of  these  experiments  were 
we  successful. 

The  salt  numbered  1,  and  given  by  Richmond  and  Abel 
the  formula  (NH4)2Cr207.HgCl2.H20,  is  easily  prepared. 
The  salts  represented  in  it  are  dissolved  together  in 
equivalent  proportions,  and  from  the  concentrated  solu¬ 
tion  the  double  compound  is  deposited  in  large  showy 
crystals.  As  obtained  by  us,  however,  it  was  anhydrous. 
As  formulated  by  Richmond  and  Abel,  it  should  contain 
3 '33  percent  of  water;  but,  as  obtained  by  us,  it  lost  no 
weight  even  after  long  heating  at  150°.  An  estimation  of 
chromium  gave  us  19*80  per  cent.  The  theoretical  per¬ 
centage  for  an  anhydrous  salt  is  19*88  ;  for  a  mono- 
hydrated  compound,  19*22. 

From  the  mother-liquor  of  the  foregoing  compound, 
Richmond  and  Abel  obtained  the  salt  which  we  have 
numbered  2.  This  body  we  did  not  obtain.  Various 
attempts  were  made  to  prepare  it,  but  all  were  unsuccess¬ 
ful.  Several  crops  of  the  original  salt  were  deposi 


*  Proceedings  of  the  American  Academy,  p.  1639. 
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succession,  and  finally  some  orange-red  laminae  were 
secured,  which  were  neither  ammonium  dichromate  nor 
either  of  the  double  salts  above  referred  to.  They  were, 
however,  contaminated  with  mercuric  chloride,  and  were 
not  in  sufficient  quantity  for  purification  and  complete 
analysis.  To  the  mother-liquor  from  them  ammonia  was 
added.  A  heavy  dirty  yellow  precipitate  was  at  first 
formed,  which  re-dissolved  in  an  excess  of  the  precipitant. 
The  solution  thus  obtained  deposited  dark  clove-brown 
granular  crystals,  also  in  quantity  insufficient  for  thorough 
analysis.  They  were  insoluble  in  cold  water,  but  boiling 
water  decomposed  them,  with  separation  of  a  yellow  basic 
chromate  of  mercury.  At  150°  the  crystals  lost  i-68  per 
cent  of  their  weight,  and  at  200°  i6-66  per  cent.  17-04  per 
cent  of  chromium,  8-89  of  ammonia,  and  4370  of  mercury 
were  found  in  them,  but  no  chlorine.  From  this  meagre 
evidence  we  can  deduce  no  probable  formula  ;  but  we 
suspedt  the  body  to  be  a  double  salt  of  an  ammonium 
chromate,  with  a  chromate  of  one  of  the  mercurammonium 
bases. 

Upon  adding  a  caustic  alkali  to  a  solution  of  the  salt 
(NH4)2Cr207.HgCl2,  a  yellow  precipitate  was  thrown 
down,  which  proved  to  be  a  basic  chromate  of  mercury. 
From  hot  solutions  precipitates  were  formed  of  variable 
composition  ;  but  from  cold  solutions  a  compound  was 
deposited  consisting  definitely  of  the  salt  7Hg0.2Cr03. 
Our  analytical  results  were  as  follows,  in  percentages : — 

Ammonia  Ppt.  Soda  Ppt.  Theoretical. 

- A - —N 

Cr  ..  6-o8  6-09  6-14  6-07 

Hg..  8074  81-41  —  8x77 

The  same  compound  was  partially  studied  in  this  labo¬ 
ratory  two  years  ago  by  Miss  Helena  Stallo,  but  her  re¬ 
sults  were  not  published.  She  obtained  the  following 
percentages  of  chromium  : — 

NH4OH  Ppt.  NaOH  Ppt.  KOH  Ppt. 

Cr  ..  6'og  576  6-07 

These  figures  are  interesting,  inasmuch  as  the  same 
compound  was  prepared  by  a  different  process  by  Geuther,* 
whose  results  were  afterwards  discredited  by  Freese. f 
According  to  the  latter  chemist  there  is  probably  but  one 
basic  mercuric  chromate,  viz.,  the  tribasic  compound 
3Hg0.Cr03.  Our  results  confirm  Geuther’s,  and  from 
another  line  of  investigation.  The  following  equation 
represents  the  formation  of  the  salt : — 

7(Am2Cr207.  HgCl2)  +  24NaOH  = 

=  i2Na2Cr04+i4AmCl-|-7Hg0.2Cr03+  i2H20. 

The  addition  of  a  solution  of  borax  to  a  solution  of  the 
salt  Am2Cr207.HgCl2  also  produces  a  yellow  precipitate. 
This  produdt  agrees  fairly  with  the  formula  4Hg0.Cr03,  as 
the  subjoined  figures  show  : — 

Found.  Theoretical. 

Cr  ..  ..  5-10  578 

Hg  ..  ..  8274  82-88 

The  filtrate  from  this  precipitate,  upon  concentration, 
gave  white  scaly  crystals,  which  proved  upon  analysis  to 
be  boric  acid.  Hence,  the  following  equation  is  probable  : — 
4(Am2Cr207.  HgCl2)  +  7Na2B407  = 

=  7Na2Cr04+8AmCl  +  4Hg0.Cr03  +  i4B203. 

If,  instead  of  borax,  hydro-disodic  phosphate  be  used  for 
a  precipitant,  still  another  basic  chromate  is  thrown  down. 
It  agrees  approximately  with  the  formula,  6Hg0.Cr03. 

Found.  Theoretical. 

- - — > 

Cr  ..  ..  4-07  4-04  3-79 

Hg  ..  ..  86-43  —  85-96 

This  corresponds  to  the  subjoined  equation, — 
6(Am2Cr207.HgCl2)-FnNa2HP04  = 

=  nNa2Cr04+  i2AmCl  +  6Hg0.Cr03  +  iiHP03. 

*  Ann,  Chm,  Pham.,  10*,  244.  -1  Poggend.  Annal.,  140,  7  » 


The  last  term  in  the  equation  was  not  verified,  but  it  is 
suggested  by  the  adtual  formation  of  boric  acid  in  the  pre¬ 
vious  case. 

In  conclusion,  our  results  establish  the  existence  of  the 
basic  chromate,  7Hg0.2Cr03,  and  render  the  existence  of 
two  other  basic  chromates  of  mercury  highly  probable. 
All  three  are  thrown  down  definitely  from  cold  solutions, 
and  all  are  more  or  less  changed  by  boiling. — American 
Chemical  Journal. 


SOME  NEW  COMPOUNDS  OF  PLATINUM. 
By  F.  W.  CLARKE  and  MARY  E.  OWENS. 


The  adtion  of  potassium  cyanate  upon  the  compounds  of 
platinum  seems  never  to  have  been  systematically  studied. 
We  have  begun  an  investigation  upon  the  subjedt,  and  now 
present  some  of  our  earlier  results. 

When  cold  alcoholic  solutions  of  platinum  tetrachloride 
and  potassium  cyanate  are  mixed,  a  pale  buff-yellow  pre¬ 
cipitate  is  thrown  down.  If  the  mixture  is  heated,  this 
precipitate  undergoes  partial  decomposition,  and  what  is 
apparently  metallic  platinum  separates  out.  By  filtration, 
washing  with  alcohol,  and  drying  at  ordinary  temperatures 
over  sulphuric  acid,  the  precipitate  may  be  obtained  in  a 
stable  condition.  It  is  soluble  in  water,  but  completely 
insoluble  in  alcohol,  and  its  aqueous  solution  decomposes 
upon  boiling.  Analysis  gives  the  following  percentages, 
which  agree  with  the  novel  formula  K2PtCl5(CN0).H20. 


Found. 

Theoretical. 

Pt  .. 

..  38-41 

38-44 

38-6 

38-19 

Cl  .. 

••  3479 

5-19 

34-74 

34'77 

k2  .. 

..  15-08 

I4-53 

14-67 

15-28 

c 

. .  2-27 

— 

— 

275 

h2o  .. 

••  376 

3-22 

— 

372 

For  want  of  sufficient  material,  nitrogen  was  not  esti¬ 
mated.  The  presence  of  the  cyanic  molecule  in  the 
compound  is,  however,  unquestionable. 

By  the  adtion  of  potassium  cyanate  upon  the  green  salt 
of  Magnus,  PtN2H6C2,  new  compounds  are  formed, 
apparently  of  great  complexity.  The  Magnus  salt  was 
prepared  by  the  addition  of  a  solution  of  potassium  chloro- 
platinite  to  aqueous  ammonia.  A  pure  produdt  is  thus 
almost  immediately  formed,  whereas  the  methods  hitherto 
laid  down  for  the  preparation  of  this  body  gave  us  very 
unsatisfadtory  results.  The  Magnus  salt  dissolves  readily 
in  a  hot  aqueous  solution  of  the  cyanate,  yielding  a  dark 
brown  solution  ;  which,  concentrated  over  the  water-bath 
to  its  crystallising  point  deposits  pale  yellow  needles. 
From  the  mother  liquor,  beautiful  clusters  of  brown 
needles  were  obtained.  The  yellow  salt  contained 
platinum,  potassium,  ammonia,  water,  and  carbon ;  the 
platinum  amounting  to  43-93  per  cent.  In  the  brown 
crystals,  ammonia,  platinum,  and  chlorine  were  found. 
Both  salts  are  to  be  systematically  investigated. 

One  other  new  salt  was  incidentally  obtained  by  us. 
The  well-known  potassium  sulpho-cyano-platinate  is  pre¬ 
pared  by  the  adtion  of  potassium  sulpho-cyanate  upon  the 
chloro-platinate.  Happening  to  have  a  quantity  of  the 
strychnia  chloro-platinate  on  hand,  we  dissolved  it  in 
potassium  sulpho-cyanate.  Theblood-red  solution,  which 
was  obtained  after  short  boiling,  deposited  on  cooling  a 
brilliant  red  crystalline  precipitate.  This  proved  to  be  the 
strychnia  salt  analogous  to  the  potassium  sulpho-cyano- 
platinate,  and  gave  percentages  of  platinum  and  sulphur 
agreeing  with  the  formula  2(C2IH22N302)H2PtCy6S6. 

Found.  Theoretical. 

Pt  ..  ..  14-12  I4'49 

S  ..  ..  1376  I4‘01 

Doubtless  other  sulpho-cyano-platinates  of  alkaloids 
may  be  easily  obtained. 
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The  investigation  of  the  products  resulting  from  the 
action  of  cyanates  upon  platinates  is  to  be  followed  up  at 
an  early  day.  The  whole  subject  of  the  reactions  between 
cyanates  and  salts o  f.he  various  metallamines  and  metall- 
ammoniums  bids  fair  to  yield  results  of  considerable 
interest.-—  American\Chemical  Journal. 
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Thursday,  February  2,  1882. 

Prof.  A.  W.  Williamson,  Vice-President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time  : — 
H.  S.  Billing,  W.  G.  Crook,  W.  Fowler,  N.  Graham,  A. 
Hartley,  A.  Hill,  F.  Vacher. 

The  Chairman  then  called  on  Dr.  Odling  to  deliver  his 
lecture  “  On  the  Unit  Weight  and  Mode  of  Constitution  of 
Compounds .”  The  lecturer  said  that  it  had  been  found 
useful  to  occasionally  bring  forward  various  points  of 
chemical  dodtrine,  on  which  there  were  differences  of 
opinion,  to  be  discussed  by  the  Society.  On  this  occasion 
he  wished  not  so  much  to  demonstrate  certain  conclusions, 
or  to  make  a  declaration  of  his  opinions,  as  to  invite  dis¬ 
cussion  and  a  thoughtful  consideration  of  questions  of 
importance  to  chemists.  Originally  three  questions  were 
proposed: — First.  Is  there  any  satisfadtory  evidence 
deducible  of  the  existence  of  two  distindt  forms  of  chemical 
combination  (atomic  and  molecular)  ?  Second.  Is  the 
determination  of  the  vapour  density  of  a  body  alone, 
sufficient  to  determinethe  weightofthechemical  molecule? 
Third.  In  the  case  of  an  element  forming  two  or  more 
distindt  series  of  compounds,  e.g. ,  ferrous  and  ferric  salts, 
is  the  transition  from  one  series  to  another  necessarily 
connedted  with  the  addition  or  subtraction  of  an  even  num¬ 
ber  of  hydrogenoid  atoms  ?  He  would,  however,  limit 
himself  to  the  first  of  these  questions,  at  the  same  time 
the  three  questions  were  so  closely  associated  with  one 
another  that  in  discussing  the  first  it  was  difficult  to  know 
where  to  begin.  The  answer  to  this  question  (Is  there  any 
satisfadtory  evidence  deducible  of  the  existence  of  two  dis¬ 
tindt  forms  of  chemical  combination?)  depends  materially 
on  the  view  we  take  of  the  property  called  in  text-books 
valency  or  atomicity  ;  and  before  discussing  the  question 
it  is  important  to  have  a  clear  idea  of  what  these  words 
valency  and  atomicity  really  mean.  It  is  necessary,  too, 
to  start  with  some  propositions  which  must  be  taken  for 
granted.  These  propositions  are  : — First ;  that  in  all 
chemical  changes,  those  kinds  of  matter  which  we 
commonly  call  elementary,  do  not  suffer  decomposition. 
Second.  That  the  atomic  weights  of  the  elements  as  re¬ 
ceived,  are  corredt,  i.e.,  that  they  do  really  express  with 
great  exadtitude  the  relative  weights  of  the  atoms  of  the 
individual  elements.  If  we  accept  these  two  propositions, 
it  follows  that  hydrogen  can  be  replaced  atom  for  atom  by 
other  elements  not  only  by  the  halogens  but  by  alkali 
metals,  &c.  Hydrogen  is,  it  may  here  be  remarked,  an 
element  of  unique  charadier;  not  only  can  it  be  replaced 
by  the  elements  of  the  widely  different  classes  represented 
by  chlorine  and  sodium,  but  it  is  the  terminal  of  the  series 
of  paraffins  C«H2m  ;  C3H6,  C2H4,  H2.  The  third  pro¬ 
position  which  must  be  taken  for  granted  is,  that  the 
groups  of  elements  C2pj5,  CH3,  behave  as  elements  and 
that  these  radicals,  ethyl,  methyl,  &c.,  do  not  suffer  de¬ 
composition  in  many  chemical  readtions. 

Now  as  to  valency  or  atomicity,  accepting  the  received 
atomic  weights  of  the  elements,  it  is  certain  that  there  are 
at  least  four  distindt  types  of  hydrogen  compounds  re¬ 
presented  by  C1H,  OH2,  NH3,  CH4.  The  recognition  of 
these  types,  and  their  relations  to  each  other  as  types,  was 
one  of  the  most  important  and  best  assured  advances  made 


in  theoretical  chemistry.  When  we  compare  the  formula 
of  water  with  that  of  hydrochloric  acid,  we  find  that  there 
is  twice  as  much  hydrogen  combined  with  one  atom  of 
oxygen  as  there  is  combined  with  one  atom  of  chlorine  ; 
and  in  a  great  many  other  instances,,  we  find  that  we  can 
replace  two  atoms  of  chlorine  by  one  atom  of  oxygen,  so 
that  we  get  an  idea  of  the  exchangeable  value  of  these 
elements,  and  we  say  that  one  atom  of  oxygen  is  worth 
two  of  chlorine  or  is  bivalent ;  similarly,  nitrogen  is  said 
to  be  trivalent.  The  meaning  attached  to  the  word 
valency  is  simply  one  of  interchangeability,  just  as  we  say 
a  penny  is  worth  two  halfpennies  or  four  farthings.  The 
question  next  arises  is  the  valency  of  an  element  fixed  or 
variable  ?  If  the  word  be  defined  as  above,  it  is  absolutely 
certain  that  the  valency  varies.  Thus,  tin  may  be  tri¬ 
valent,  SnCl2,  or  tetravalent,  SnCl4.  Accordingly  elements 
have  been  classed  as  monads,  dyads,  triads,  &c.  The 
lecturer  objected  most  strongly  to  the  word  atomicity;  he 
could  not  conceive  of  one  atom  being  more  atomic  than 
another;  he  could  understand  the  atomicity  of  a  molecule 
or  the  equivalency  of  an  atom,  but  not  the  atomicity  of  an 
atom  ;  the  expression  seemed  to  him  complete  nonsense. 
He  next  considered  the  possibility  of  assigning  a  fixed 
limit  to  this  valency  or  adicity  of  an  atom,  and  concluded 
that  the  adicity  was  not  absolutely  fixed,  but  was  fixed  in 
relation  to  certain  elements,  e.g.,  C  never  combines  with 
more  than  four  atoms  of  H  ;  O  never  more  than  two  atoms 
of  H,  &c.  The  adicity  of  an  element  when  combined 
with  two  or  more  elements  is  usually  higher  than  when 
combined  with  only  one,  e.g.,  NH3,  NH4C1.  The  term 
capacity  of  saturation  may  be  used  as  a  synonym  for 
adicity,  if  care  be  taken  to  distinguish  it  from  other  kinds 
of  saturation,  such  as  an  acid  with  an  alkali,  &c.  Adicity 
is,  however,  quite  distindt  from  combining  force  ;  the  latter 
is  indicated  by  the  amount  of  heat  evolved  in  the  com¬ 
bination. 

The  ledturer  then  proceeded  to  criticise  a  statement  com¬ 
monly  found  in  text-books,  that  chemical  combination 
suppresses  altogether  the  properties  of  the  combining 
bodies.  The  reverse  of  this  statement  is  probably  true. 
To  take  the  case  commonly  given  of  the  combination  of 
copper  and  sulphur  when  heated;  this  is  good  as  far  as  it 
goes,  but  there  are  numerous  instances,  as  C1I,  SSe,  &c., 
where  the  original  properties  and  charadters  of  the  com¬ 
bining  elements  do  not  completely  disappear.  The  real 
statement  is  that  the  original  properties  of  the  elements 
disappear  more  or  less,  and  least  when  the  combination  is 
weak  and  attended  with  the  evolution  of  a  slight  amount 
of  heat,  and  in  every  case  some  properties  are  left  which 
can  be  recognised.  So  with  reference  to  the  question  of 
atomic  and  molecular  combination,  as  atomic  combination 
does  not  necessarily  produce  change  it  does  not  differ  in 
this  respect  from  what  is  usually  called  molecular  com¬ 
bination. 

The  ledturer  then  referred  to  an  important  difference  in 
the  adicity  of  chlorine  and  oxygen.  Chlorine  can  combine 
with  methyl  or  ethyl  singly.  Oxygen  can  combine  with 
both  and  hold  them  together  in  one  molecule.  The  re¬ 
cognition  of  this  fundamental  difference  between  chlorine 
and  oxygen,  this  formation  of  double  oxides  as  opposed 
to  single  chlorides,  marks  an  epoch  in  scientific  chemistry. 

The  ledturer  then  considered  the  subjedt  of  chemical 
formulae;  it  is  the  bounden  duty  of  every  formula  to 
express  clearly  the  number  of  atoms  of  each  kind  of  ele¬ 
mentary  matter  which  enters  into  the  constitution  of  the 
molecule  of  the  substance.  A  formula  may  do  much 
more  than  this.  If  we  attempt  to  express  too  much  by  a 
complex  formula  we  may  veil  the  number  of  atoms  con¬ 
tained  in  it.  This  difficulty  may  be  avoided  by  using  two 
formulae,  a  synoptic  formula  giving  the  number  of  atoms 
present,  and  a  complex  formula  perhaps  covering  half  a 
page  giving  the  constitution  of  the  molecule.  But  be¬ 
tween  the  purely  synoptic  formula  and  the  very  elaborate 
formula  there  are  others — contracted  formulae — which 
labour  under  the  disadvantage,  as  a  rule,  of  being  one¬ 
sided,  and  so  create  a  false  impression  as  to  the  nature  of 
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the  substance.  Thus,  for  instance,  to  take  the  formula  of 
sulphuric  acid,  H2S04.  This  suggests  that  all  the  oxygen 
is  united  to  the  S  ;  (H0)2S02  suggests  that  two  atoms  of 
hydroxyl  exist  in  the  molecule :  then,  again,  we  might 
write  the  formula  HS030H,  or  H20S03.  All  of  these 
are  justifiable,  and  each  might  be  useful  to  explain  certain 
readtions  of  sulphuric  acid,  but  to  use  one  only  creates  a 
false  impression.  The  only  plan  is  to  use  them  variously 
and  capriciously,  according  to  the  reaction  to  be  explained. 
Again,  ethyl  acetate  may  be  written — 


1 


Or  condensed — 


H3C 

h2c. 

>° 

oo; 

h3c} 

h5c2 

h3c2o 


o 


Or  H5C20.C2H30,  or  H5C2.C2H302.  Now  each  of  these 
two  latter  formulas  is  a  partial  formula,  each  represents  a 
one-sided  view;  it  is  justifiable  if  you  use  both,  but  un¬ 
fair  if  you  use  only  one. 

We  now  come  to  the  question  as  to  the  existence  or 
non-existence  of  two  distindt  classes  of  compounds,  one  in 
which  the  atoms  are  combined  diredtly  or  indiredtly  with 
each  other,  and  the  other  in  which  a  group  of  atoms  is 
combined  as  an  integer  with  some  other  group  of  atoms, 
without  any  atomic  connection,  by  so-called  molecular 
combination.  These  two  modes  of  combination  are  essen¬ 
tially  distindt.  The  question  is  not  one  of  degree.  Are 
there  any  fadts  to  support  this  theory  that  one  set  of  com¬ 
pounds  is  formed  in  one  way,  another  in  a  different  way  ? 
Take  the  case  of  the  sulphates :  Starting  with  S03, 
we  can  replace  one  atom  of  O  by  H02,  and  obtain 
S02(H0)2  or  H2S04;  replacing  a  second  atom,  we  get 
SO(HO)4  or  H4SC>5  glacial  sulphuric  acid,  a  perfedtly 
definite  body  corresponding  to  a  definite  class  of  sulphates, 
e.g.,  H2MgS05,  Zn2S05,  &c.  By  replacing  the  third 
atom  of  O  we  get  S(H0j6  or  HgSOg ;  this  corresponds  to 
a  class  of  salts,  gypsum,  H4CaSC>6,  &c.  These  are  ad¬ 
mitted  without  dispute  to  he  atomic  compounds.  Are 
we  to  stop  here?  We  may  Write  the  above  compounds 
thus — H2S04,  H2S04H20,  H2S042H20.  If  we  measure 
the  heat  evolved  in  the  formation  of  the  two  latter  com¬ 
pounds,  it  is,  for  H2S04+H20,  6-272  ;  H2S04+2H20, 
3-092.  But  if  we  now  take  the  compound  H2S04+3H20 
we  have  heat  evolved  1  -744 ;  so  we  can  have  H2S044H20,&c. 
Where  are  we  to  draw  the  line  between  atomic  and  mole¬ 
cular  combination,  and  why  ?  It  comes  to  this  :  All  com¬ 
pounds  which  you  can  explain  on  your  views  of  atomicity 
are  atomic,  and  all  that  you  cannot  thus  explain  are  mole¬ 
cular.  Similarly  with  phosphates,  arsenates,  &c.  In  all 
these  compounds  it  is  impossible  to  lay  one’s  finger  on 
any  distinction  as  regards  chemical  behaviour  between 
the  compounds  called  atomic  and  those  usually  called 
molecular. 

Two  points  remain  to  be  mentioned :  The  first  is  the 
relationship  between  alteration  of  adicity  and  two  series 
(ous  and  ic)  of  compounds.  Tin  is  usually  said  to  be 
dyad  in  stannous  compounds  and  a  tetrad  in  stannic  com¬ 
pounds,  but  in  a  compound  like  SnClzAmCl,  is  not  tin 
really  a  tetrad  ? — 

[Cl 
Cl 
Cl 

.nh4 


Sn-i 


and  yet  it  is  a  stannous  compound,  and  gives  a  black  pre¬ 
cipitate  with  H2S;  so  that  valency  does  not  necessarily 
go  with  the  series.  The  second  point  is  that  an  objection 
may  be  urged,  as,  for  example,  in  ammonium  chloride 
(the  lecturer  stated  above  that  here  N  was  a  pentad,  the 
addition  of  the  chlorine  having  caused  the  N  to  assume 
the  pentadic  character),  it  may  be  said,  why  should  you 


not  suppose  that  it  is  the  chlorine  which  has  altered  its 
valency,  and  that  the  compound  should  be  written — 

H 
H 


N- 


I  H 
l  H' 


'Cl 


There  is  something  to  be  said  for  this  view,  but  on  the 
whole  the  balance  of  the  evidence  is  in  favour  of  nitrogen 
being  a  pentad. 

In  conclusion  the  lecturer  stated  that  his  principal  objeCt 
was  to  direCt  the  attention  of  chemists,  and  especially  of 
young  chemists,  to  the  question  :  Is  there  or  is  there  not 
any  evidence  derived  from  the  properties,  the  decomposi¬ 
tions,  or  the  relative  stabilities  of  substances  to  warrant 
us  in  believing  that  two  classes  of  compounds  exist,  one 
class  in  wh:ch  there  is  interatomic  connection  alone,  and 
another  in  which  the  connection  is  molecular. 

The  Chairman  said  that  at  that  late  hour  it  was  hardly 
possible  to  discuss  the  thoughtful  and  able  address  to 
which  the  Fellows  had  just  listened.  On  his  own  behalf 
he  might  say  that  he  had  for  some  time  past  given  much 
thought  to  the  question  as  to  how  far  certain  theories 
were  statements  of  faCts,  and  he  had  come  to  the  conclu¬ 
sion  that  it  would  be  better  to  get  rid  of  such  phrases  as 
molecular  combination,  &c.,  which  were  not  statements 
of  faCts.  Such  phrases  seemed,  like  the  blinkers  on  a  horse, 
only  to  shut  out  certain  objeCts  which  we  could  not  ex¬ 
plain.  It  was  better  to  refer  to  the  unknown  as  unknown, 
and  not  give  some  fine  scientific  name  to  a  reaction  which 
we  did  not  understand.  The  mind  was  only  too  ready  to 
become  satisfied  with  such  a  name  and  to  accept  the  word 
as  giving  some  account  of  the  faCt,  and  thus  the  motive 
for  investigation  is  diminished,  and  the  progress  of  know¬ 
ledge  hindered.  He  was  inclined,  too,  to  dispense  with 
new  words  for  old  things,  and  he  would  prefer  to  use  the 
old  word  “  value”  instead  of  Adicity  or  Valency.  It  was 
undesirable,  too,  to  class  elements  as  monads,  dyads,  &c., 
as  their  value  varied  under  different  conditions.  Iodine, 
for  instance,  was  usually  called  a  monad;  it  certainly  was 
not.  In  its  most  stable  compounds  it  was  a  pentad  or 
heptad  ;  only  in  the  unstable  HI  was  it  a  monad. 

Dr.  Armstrong  said  that  according  to  L.  Meyer  there 
was  reason  to  believe  that  some  of  the  non-metallic 
elements  behaved  in  different  ways,  eg.,  the  halogens 
when  combined  with  the  metals  behaved  as  monads  ;  with 
the  non-metals,  as  polyads.  So  that  there  might  be  two 
different  methods  of  combination.  For  instance,  in  am¬ 
monium  chloride  the  N  might  be  combined  with  tbe  three 
atoms  of  H,  as  in  ammonia,  and  the  HC1  add  itself  on — 

/H 

HC1 — N — H 

^H 

Again  that  the  compound  SnCl2AmCl  gave  a  black  precipi¬ 
tate  with  sulphuretted  hydrogen  seemed  to  him  no  proof 
that  the  compound  was  a  stannous  salt ;  it  might  be 
stannic  and  be  decomposed  by  the  sulphuretted  hydrogen. 

Dr.  Frankland  must  express  his  admiration  of  the  ex¬ 
cellent  and  logical  discourse  of  Dr.  Odling,  but  must  con¬ 
fess  that  he  was  somewhat  taken  at  a  disadvantage  by  the 
ingenious  title  under  which  the  lecturer  had  concealed  the 
real  subjedt  of  his  lefture.  He  thought  the  term  “atomi¬ 
city  ”  had  something  to  be  said  for  it ;  it  lends  itself,  too, 
readily  to  the  English  language.  As  regards  the  grada¬ 
tion  between  atomic  compounds  and  those  usually  called 
molecular,  it  must  be  remembered  that  in  all  departments 
of  Nature  it  was  difficult  to  fix  the  limit,  as  between  plants 
and  animals.  As  regards  the  very  ingenious  and  forcible 
instances  of  the  continued  elimination  of  heat  by  the  union 
of  sulphuric  acid  and  water,  he  would  ask  where  are  we  to 
stop  ?  He  had  carried  the  experiments  down  to  moistening 
a  piece  of  blotting-paper  with  pure  water,  and  surely  that 
was  not  a  case  of  atomic  combination,  yet  a  certain 
amount  of  heat  was  evolved.  He  would  protest,  too, 
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against  the  capricious  use  of  formulas.  It  was  difficult 
enough  for  students  to  follow  the  constitution  of  substances 
when  the  formulas  were  on  a  uniform  plan,  and  surely 
(though  his  contention  might  be  unscientific)  it  would  be 
doubly  difficult  if  the  formulas  were  constantly  changing. 

Dr.  Odling  said  that  though  it  would  be  easier  for  a 
student  to  use  one  form  of  partial  formulae  he  would  take 
only  a  one-sided  view  of  the  substance,  and  surely  it  was 
worth  the  trouble  to  lookat  a  substance  from  all  sides  rather 
than  have  a  false  impression  by  looking  at  it  from  one 
side  only.  As  regards  the  question  of  gradation,  he  had 
pointed  out  that  the  difference  between  atomic  and  mole¬ 
cular  compounds  was  one  not  of  degree,  but  that  the 
compounds  must  be  quite  distinct,  and  ought  to  show  dif¬ 
ferent  reactions.  As  to  the  stannous  chloride,  he  would 
take  another  example,  which  was  still  more  clear.  The 
compound  Fe2Cl4KCl,  which  was  green  and  was  evidently 
a  ferrous  salt,  yet  the  iron  was  there  in  the  same  con¬ 
dition  as  regards  valency  as  in  Fe2Cl6. 

After  a  few  remarks  from  Dr.  Wright  and  Mr.  Cross, 

The  Society  adjourned  to  February  16,  when  the 
following  papers  will  be  read  : — “  On  the  Luminous  Com¬ 
bustion  of  Ether  at  Temperatures  below  Redness,”  by  W. 
H.  Perkin  ;  “  Contributions  to  our  Knowledge  of  the  Com¬ 
position  of  Alloys,  for  the  most  part  Ancient,”  by  Dr. 
Flight ;  “  On  the  Preparation  of  Pure  Nitrogen,  and  on 
the  Action  of  Nitrogen  and  Hydrogen  on  Meteoric  Sili¬ 
cates,”  by  Dr.  Flight;  “  On  the  Adtion  of  Sodium  Car¬ 
bonate  and  Hydrate  on  Felspar  and  Wollastonite,”  by  Dr. 
Flight ;  “  On  Benzyl-phenol,”  by  E.  H.  Rennie  ;  “  On  the 
Buxton  Thermal  Water,”  by  J.  C.  Thresh;  “On  Retro¬ 
grade  Phosphates,”  by  T.  F.  Lloyd. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
General  Monthly  Meeting ,  Monday ,  February  6th,  1882, 

George  Busk,  Esq.,  F.R. S.,  Treasurer  and  Vice-Presi¬ 
dent,  in  the  Chair. 


Sidney  Biddell,  Esq.,  M.A.,  the  Earl  of  Dysart,  and 
Mrs.  Archibald  Hamilton  were  eledted  Members  of  the 
Royal  Institution. 

Report  from  the  Managers. — The  following  Resolution 
passed  by  the  Committee  of  Managers  at  a  Special  Meet¬ 
ing  held  on  December  16th,  1881,  was  read  and  adopted 
by  the  Members  : — 

1.  The  Board  of  Managers  of  the  Royal  Institution 
received  with  great  regret  Mr.  Warren  De  la  Rue’s 
letter  of  December  3,  1881,  addressed  to  Professor 
Tyndall,  announcing  that  the  state  of  his  health 
compelled  him  to  resign  the  office  of  Honorary 
Secretary  to  the  Royal  Institution. 

2  The  Managers  fully  appreciated  the  considerate  offer 
made  by  Mr.  De  la  Rue  to  continue  in  the  post  of 
Honorary  Secretary  for  some  time  longer,  if  such  a 
course  were  deemed  desirable  for  the  advantage  of 
the  Institution  ;  but  they  believed  it  to  be  their 
duty  to  secure  for  Mr.  De  la  Rue  the  immediate 
release  from  the  cares  of  office  which  seemed  indis¬ 
pensable. 

3.  The  Managers  trust  that  Mr.  De  la  Rue  may  be  en¬ 

abled,  after  due  rest  and  medical  treatment,  to 
resume  those  scientific  pursuits  in  which  so  much 
of  his  life  has  been  spent,  and  to  the  prosecution 
of  which  by  others  so  much  generous  assistance 
has  always  been  extended  by  him. 

4.  The  Managers  cannot  bid  farewell  to  Mr.  De  la  Rue, 

as  Honorary  Secretary  to  the  Royal  Institution, 
without  tendering  to  him  their  warmest  thanks  for 
the  ability,  zeal,  and  liberality  with  which  he  has 
aided  the  Royal  Institution  while  filling  that  im¬ 
portant  office. 

5.  The  devotion  of  Mr.  De  la  Rue’s  time  and  attention 

to  the  interests  of  the  Institution  will  always  be 


remembered  with  gratitude  in  connection  with  the 
services  of  other  distinguished  men,  many  of  whose 
names,  like  his  own,  belong  to  the  history  of 
Science — a  history  to  which  the  work  done  in  the 
Royal  Institution  has  made  such  signal  contribu¬ 
tions. 

William  Bowman,  Esq..  LL.D.,  F.R.S  ,  was  elected 
Honorary  Secretary,  and  Warren  De  la  Rue,  Esq.,  M.A., 
D.C.L.,  F.R.S.,  was  eleCted  Manager. 

The  presents  received  since  the  last  meeting  were  laid 
'  on  the  table,  and  the  thanks  of  the  Members  returned  for 
the  same. 

Thirteen  candidates  for  membership  were  proposed  for 
election. 


CORRESPONDENCE, 


PHOSPHORESCENCE, 

To  the  Editor  of  the  Chemical  News . 

Sir, — Captain  Abney,  although  a  noted  photographic  sci“ 
entist,  is  certainly  not  an  courant  with  the  phenomenon 
of  phosphorescence,  since  he  has  lately  brought  before  the 
members  of  the  Physical  Society  an  account  (Chemical 
News,  vol.  xlv.,  p.  52)  of  some  experiments  in  connection 
with  the  above  phenomenon,  most  of  which  have  been 
known  for  at  least  thirty  years. 

If  your  readers  will  turn  to  vol.  i.,  p.  196,  of  “  Gmelin’s 
Handbook  of  Chemistry,”  published  in  1848,  they  will  find 
the  following : — “  Phosphori  which  have  been  rendered 
luminous  by  colourless  light  cease  to  shine  much  sooner 
in  red  light  than  in  the  dark;  and  instantaneously  when 
exposed  to  red  light  concentrated  by  a  lens. — (Seebeck).” 

“  Light  transmitted  through  blue  glass  makes  Canton’s 
phosphorus  almost  as  luminous  as  colourless  light  con¬ 
centrated  by  a  lens  ;  behind  red  glass,  on  the  contrary,  the 
phosphorus  not  only  fails  to  acquire  luminosity,  but  ceases 
to  shine,  when  previously  irradiated,  much  sooner  than  it 
would  if  placed  in  the  dark. — (Seebeck).” 

Of  course,  in  answer  to  this,  the  Captain  might  say  that 
Balmain’s  paint  was  not  known  thirty  years  ago  ;  but  if 
he  will  refer  to  vol.  xli.,  p.  137,  of  the  Chemical  News, 
he  will  see  the  following,  quoted  from  a  leCture  delivered 
before  the  Society  of  Arts,  in  March,  1880,  by  Professor 
Heaton,  on  “  Balmain’s  Luminous  Paint  ” : — “  If  the  ex¬ 
periment  is  carried  on  for  a  long  time  with  a  very  intense 
speCtrum,  another  effect  which  we  could  not  have  antici¬ 
pated  is  observed  in  the  lowest  layer,  which  has  previously 
been  made  luminous.  The  violet  and  ultra-violet  rays 
increase  the  luminosity,  as  we  might  have  expected,  but 
the  yellow  and  red  rays  not  only  do  not  add  to  the  lu¬ 
minosity,  but  actually  take  away  the  light  previously  pre¬ 
sent.  Another  experiment  will  show  this  effeCt  more 
quickly.  Here  is  a  sheet,  at  present  luminous:  I  cover 
half  of  it  with  opaque  cardboard,  and  the  other  half  with 
yellow  glass,  and  then  burn  a  piece  of  magnesium  in  front 
of  it.  See  the  result.  The  rays  which  passed  through 
the  yeliow  glass  have  taken  nearly  all  the  light  out  of  that 
half  of  the  card,  while  the  light  on  the  other  remains  un¬ 
impaired.” 

In  conclusion  I  may  state  that  I  was  present  at  the 
leCfure  referred  to,  and  saw  this  experiment  successfully 
carried  out. — I  am,  &c., 

A.J. 


,  Spontaneous  Combustion  of  Bengal  Lights. — J. 

[  Clouet. — The  author  shows  that  the  spontaneous  explo¬ 
sion  of  mixtures  containing  potassium  chlorate  along  with 
sulphur  is  generally  due  to  a  trace  of  sulphuric  acid  pre¬ 
sent  as  impurity  in  the  latter  substance,  and  he  agrees 
with  M.  Du  Moncel  in  rejecting  the  theory  which  ascribes 
such  accidents  to  eleCtric  action. — Journal  de  Phartnactet 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 

expressed. 

Comptes  Rendus  Hebdomadaires  des  Stances,  de  VAcadetnie 
des  Sciences.  No.  2,  January  7, 1882. 

Methods  of  Coppering  Cast-Iron  in  Use  at  Val- 
d’Osne. — MM.  Mignon  and  Rouart. — The  authors  point 
out  a  distinction  between  their  process  and  that  of  M. 
Weil.  The  latter  uses  a  bath  of  copper  sulphate  rendered 
strongly  alkaline,  with  an  organic  acid  added  to  prevent 
the  precipitation  of  copper  oxide,  MM.  Mignon  and 
Rouart,  on  the  contrary,  use  a  distinctly  acid  solution  of 
a  double  salt  of  copper  and  any  alkali  with  an  organic 
acid. 

Certain  Consequences  of  the  Principle  of  Gauss  in 
Electrostatics. — M.  Croullebois, — The  author  finds  that 
in  a  system  of  fixed  conductors,  where  two  distinct  states 
of  equilibrium  are  considered,  the  sum  of  the  products  of 
the  initial  charge  of  each  conductor  and  of  the  variation 
of  its  potential  from  one  state  to  another  is  equal  to  the 
sum  of  the  products  of  the  initial  potential,  and  of  the 
variation  of  the  charge.  When  conductors,  kept  at  con¬ 
stant  potentials,  are  left  to  their  mutual  actions,  the  energy 
of  the  system  tends  towards  a  maximum. 

A  Transmitter  of  Sounds  with  a  Sounding-Board 
fitted  with  Strings.  —  M.  Bourbouze. — If  a  sound  is  pro¬ 
duced  at  a  certain  distance  from  the  sounding-board 
(?  table  d’harmonie )  of  a  piano,  it  is  known  that  this 
board,  as  well  as  the  strings  which  are  in  unison  with  the 
sound  produced,  or  with  one  of  its  harmonics,  enter  into 
vibration.  The  author  finds,  on  applying  a  microphone 
to  such  a  board,  that  the  sound  transmitted  in  a  circuit 
containing  a  telephone  is  considerably  strengthened  with¬ 
out  any  alteration  either  in  its  distinctness  or  in  its  quality, 
and  upon  this  principle  he  has  constructed  a  very  sensi¬ 
tive  transmitter. 

Measure  of  the  Internal  Resistance  and  of  the 
Electromotive  Force  of  Electric  Machines  in  Action. 
— G.  Cabanellas. — The  author  uses  a  machine  as  a  source 
making  N  turns  per  unit  of  time  in  a  circuit  of  an  arbi¬ 
trary  resistance.  He  observes  by  means  of  common  gal¬ 
vanometers  the  intensity  I,  and  the  difference  of  potential 
e  at  the  limits  of  the  machine.  He  then  employs  the 
machine  as  a  motor  receiving  a  current  from  any  source  ; 
he  regulates  the  friction  by  a  brake  placed  on  the  axle  of 
the  machine  so  as  to  obtain  the  intensity  I,  and  he  varies 
the  difference  of  potential  absorbed  by  the  machine  till  he 
obtains  the  speed  N.  He  arrives  at  it  either  by  acting 
upon  the  electromotor  source  and  the  resistance  of  the 
connection,  or  upon  one  of  them  only.  He  observes,  then, 
the  difference  of  the  potential  at  t',  E,  and  r,  being  the 
eleCtric  elements,  and  has  the  two  equations : — 

E  =  £  +  xI.  E  =  F  —  rl. 

Whence  he  deduces  the  values  : — 

E  =  E'  +  e,  r  =  f'  ~  f 

2  2I 

Note  on  the  Theory  of  the  Formiates. — Extract 
from  a  letter  by  M.  Maumene. — The  author  contends  that 
the  results  obtained  by  M.  Riban  are  perfectly  explained 
by  his  general  theory. 

Thermic  Researches  on  the  Sulphur  Oxy-chlorides. 

• — J.  Ogier. —  A  thermo-chemical  study  of  the  chlorides  of 
sulphuryl,  thionyl,  and  pyro-sulphuryl. 

Carbonic  Ether  of  Borneol. — A.  Haller. — The  ether 
in  question,  C21H34O2,  forms  very  light  and  white 
hexagonal  tables,  insoluble  in  water  and  alkalies,  soluble 
in  boiling  alcohol,  in  ether,  chloroform,  benzol,  and  glacial 
acetic  acid.  It  melts  at  215°,  and  sublimes  without  de- 
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composition.  Its  rotatory  power  varies  with  that  of  the 
borneol  which  has  served  for  its  preparation. 

Formation  of  Bases  of  the  Quindeic  Series  in  the 
Distillation  of  Cinchonine  with  Potassa. —  CEchsner  de 
Coninck. — The  author  has  isolated  a  tetra-hydroquinoleine, 
CgHuN,  an  intermediate  product  between  the  quinoleic 
and  the  pyridic  series. 

Teipine, — W.  Walitzky. — The  author  has  obtained  and 
studied  a  derivative  of  terpene,  CioH^,  which  he  names 
terpinene. 


Berichte  der  Deutschen  Chemischen  Gesellschaft  zu  Berlin. 

Vol.  13,  No.  12. 

The  Specific  Heat  and  the  Expansion  of  the  Solid 
Elements. — H.  F.  Wiebe. — The  total  quantity  of  heat  is 
according  to  the  law  of  Dulong  and  Petit  inversely  pro¬ 
portional  to  the  atomic  weight,  but  shows  when  considered 
in  itself  no  especial  uniformities.  But  a  regular  relation 
appears,  at  least  in  certain  groups,  as  soon  as  the  entire 
heat  introduced  into  a  body  up  to  the  melting-point  is 
taken  into  consideration,  as  the  author  shows  in  a  table, 

The  Expansion  and  the  Molecular  Volume  of 
Organic  Liquids. — H.  F.  Wiebe. — The  density  of  the 
fatty  acids  and  their  ethers  may  be  calculated  according 
to  the  formula — 

- - - 

2(m+i)  •  3'542 

A  signifies  the  molecular  weight,  and  n  the  number  of 
atoms  in  the  molecule. 

Amido-latftic  Acid.— P.  Melikoff. — This  compound  is 
formed  by  the  action  of  ammonia  upon  a-chloro-lactic 
ether. 

Preliminary  Communication  on  the  Behaviour  of 
Phosphates  with  Ammonium  Citrate. — A.  Gruppe  and 
B.  Tollens. — The  authors  examine  two  points  :  upon 
what  does  the  solvent  action  of  ammonium  citrate  depend, 
and  whether  there  exists  an  essential  difference  in  the 
behaviour  of  this  liquid  with  different  phospnates  ;  and, 
secondly,  is  the  determination  of  phosphoric  acid  by  direct 
precipitation  with  magnesia  mixture  from  this  solution 
sufficiently  accurate  ?  As  regards  the  first  question  they 
conclude  that  the  phosphates  dissolved  are  converted  into 
calciumcitrateand  ammonium  phosphate.  The  differences 
of  solubility  do  not  depend  on  any  essential  feature.  The 
results  are  sufficiently  accurate  if  the  magnesia  mixture 
and  the  phosphoric  acid  are  in  certain  proportions.  A 
re-precipitation  is,  however,  needed.  Three  times  as  much 
magnesia  mixture  should  be  used  as  the  calculated  quan¬ 
tity.  A  certain  quantity  of  lime  is  also  thrown  down,  and 
if  the  proportion  of  mixture  is  too  great  an  excess  of 
magnesia  may  be  found  in  the  precipitate. 

Adtion  of  Iodine  upon  the  Silver  Salts  of  Certain 
Bibasic  Acids  of  the  Fatty  Series. — K.  Birnbaum  and 
J.  Gaier. — The  silver  and  iodine  combine,  and  the  acid 
residue  is  resolved  into  anhydride  and  free  oxygen. 

Contributions  to  the  Solution  of  the  Question  of 
the  Constitution  of  Sulphones. — R.  Otto.- — An  exten¬ 
sive  memoir,  not  admitting  of  useful  abstraction. 

Synthesis  of  the  Ethers  of  the  Thiosulphonic  Acids. 
— R.  Otto. — The  author  caused  an  alcoholic  solution  of 
bromethyl  to  adt  upon  potassium  thio-benzol-sulphonate. 
The  product  was  ethyl-phenyl-disulphoxide. 

Sulphuretted  Benzyl  Compounds. — R.  Otto  and  R. 
Liiders. — An  examination  of  benzyl-sulph-hydrate,  di¬ 
benzyl  -  sulphon,  thio-benzoic-benzyl-ether,  benzyl  -  sul- 
phinic  acid,  and  the  behaviour  of  potassium  benzyl-sul- 
phonate  with  melting  potash. 

Behaviourof  Mercury-  and  Lead-ethyl-mercapt'des 
at  Elevated  Temperatures. — R.  Otto. — The  mercury 
compound  is  resolved  at  i8o°to  190°  into  metallic  mercury 
and  ethyl-disulphide.  The  lead  compound  at  the  same 
temperature  yields  lead  sulphide  and  ethyl  sulphide. 
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Adlion  of  Sulphuric  Acid  upon  Aromatic  Mercap- 
tans. — R.  Otto. — Phenyl-sulph-hydrate  is  entirely  con¬ 
verted  by  sulphuric  acid  at  common  temperatures  into 
phenyl  disulphide  without  the  formation  of  by-produdts. 

The  so-called  Toluol- meta  -  sulphonic  Acid  of 
Beckurt. — R.  Otto. — This  body  is  found  to  be  a  mixture 
of  the  para-  and  ortho-  compounds. 

Carbonic  Oxide  Haemo-globin. — Th.  Weyl  and  B. 
von  Anrep. — The  authors  discuss  the  behaviour  of  haemo¬ 
globin  oxide  and  of  carbonic  oxide  haemo-globin  with 
oxidising  agents,  and  the  reduction  of  methaemo-globin. 
Oxygen  methaemo-globin  and  carbonic  oxide  methaemo- 
globin  are  found  to  be  distincSt  bodies,  though  their  spec¬ 
troscopic  behaviour  is  similar. 

Constitution  of  Tetra-nitro-diphenyl-carbamide. — 
S.  M.  Losanitch. — A  theoretical  paper. 

Substitutional  Introduction  of  Phenyl  Residues. — 
V.  Merz  and  W.  Weith. — Not  suitable  for  abstraction. 

Diphenic  Anhydride. — C.  Graebe  and  C.  Mensching. 
— The  authors  treat  of  the  formation  and  preparation  of 
diphenic  anhydride,  its  decomposition  when  heated,  its 
phthaleines,  and  its  behaviour  with  phosphorus  chloride. 

Preliminary  Communication  on  Certain  Deriva¬ 
tives  of  Orcine. — J.  Stenhouse  and  C.  E.  Groves. — An 
examination  of  the  views  of  Liebermann  and  Dittler  on 
the  constitution  of  penta-chlor-orcine. 

Schizomycetic  Fermentation. —  A.  Fitz.  —  Experi¬ 
ments  on  the  fermentation  of  propionic  acid  and  the 
normal  valerianic  acid  obtained  from  calcium  laCtate. 

Double  Salts  of  the  Lower  Fatty  Acids. — A.  Fitz. 
— Not  susceptible  of  useful  abstraction. 

Certain  Remarks  on  the  Vapour-density  of  Iodine. 
— J.  M.  Crafts. — Already  noticed. 

Thermo-Chemical  Researches  on  the  Theory  of 
the  Carbon  Compounds. — J.  Thomsen. — The  author 
gives  his  results  in  the  form  of  tables. 

Furfurol. — E.  Fischer. — An  examination  of  furoine, 
furil,  furil-oCto-bromide,  dibrom-furil,  and  benz-furoin. 

Sequel  to  Homatropin. — A.Ladenburg. —  Themelting- 
point  of  homatropin  is  from  gsA0  to  q8‘s°.  Its  composi¬ 
tion  is  Ci6H2N02. 

Determination  of  Nitrogen  in  Organic  Substances. 
— C.  E.  Groves. — This  paper  requires  the  accompanying 
illustration. 

Occurrence  of  Free  Sulphur  in  the  Dry  Distillation 
of  Coal  Tar. — A.  Kehlstadt. — Sulphur  has  been  thus 
deposited  at  the  Tar  and  Ammonia  Works  of  C.  Kurtz  and 
Sons,  Liverpool. 

Transformation  of  a  -  Naphthyl  -  amine  into  a- 
Naphthyl-methyl-ether. — A.  Hantzsch. —  This  trans¬ 
formation  is  a  proof  that  the  analogy  between  the  deriva¬ 
tives  of  benzol  and  of  naphthaline  is  less  complete  than 
is  believed. 

Transformations  of  Sulpho-cyan-methyl  under  the 
Influence  of  High  Temperatures. — A.  W.  Hofmann. — 
At  the  temperature  of  1800  a  part  of  the  methyl-sulpho- 
cyanate  is  converted  into  methyl-thio-cyanate. 
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Tome  xvi.,  Livraison  5. 

The  Density  and  the  Coefficient  of  Expansion  of 
Diethyl-amin. — A.  C.  Oudemans,  Jr. — The  author  gives 
a  tabular  view  of  the  density  of  diethyl-amin  at  tempera¬ 
tures  ranging  from  0°  to  55°.  The  value  at  the  former 
figure  is  07262,  and  at  the  latter  o’668o.  Tables  are 
also  given  for  the  change  of  volume. 

Crystalline  Form  of  a-Dfnitro-dimethyl-aniline. — 
A.  P.  N.  Franchimont. — Not  capable  of  reproduction. 
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November,  1881. 

On  Levulose. — MM.  Jungfleisch  and  Lefranc. — Levu- 
lose  if  moistened  with  alcohol  and  exposed  to  the  air  is 
deliquescent,  but  if  freed  from  alcohol  it  is  very  slightly 
hygroscopic.  It  melts  at  95°,  and  if  heated  to  100°  it 
loses  increasing  quantities  of  water  and  yields  ethereal 
derivatives.  Its  rotatory  power  deserves  a  special  atten¬ 
tion  as  presenting  interesting  peculiarities.  It  varies  very 
rapidly  with  temperature,  and  notably  with  the  dilution  of 
the  liquids  in  which  it  is  observed. 

December,  1881. 

New  Process  for  the  Rapid  Analysis  of  Opium. 
— MM.  Portes  and  Langlois. — Take  from  an  average 
sample  7  grms.  of  the  opium  ;  weigh  out  3  grms.  of  slaked 
lime,  and  measure  70  c.c.  of  distilled  water.  Mix  the 
opium  and  the  lime  very  carefully,  adding  the  water  in 
small  fractions,  and  leave  the  mixture  for  half  an  hour, 
stirring  from  time  to  time.  Throw  the  whole  upon  a 
filter,  and  colled  53  c.c.  of  the  liquid  in  a  small  glass 
provided  with  a  lid.  Add  to  the  liquid  10  c.c.  of  ether, 
and  agitate.  Dissolve  in  the  liquid  3  grms.  ammonium 
chloride,  agitating  to  promote  solution,  and  let  settle  for 
two  hours.  Decant  off  the  ether,  put  a  fresh  quantity  in 
its  place,  agitate,  and  decant  again.  Colled  tne  precipi¬ 
tate  of  morphia  upon  a  filter  without  folds  and  10  c,m.  in 
diameter,  and  wash  the  precipitate  and  the  vessel  with  a 
few  c.c.  of  cold  distilled  water.  Wash  the  precipitate 
into  the  vessel  which  has  served  for  precipitation  by  means 
of  50  c.c.  of  distilled  water.  Add  5  c.c.  of  dilute  sul¬ 
phuric  acid,  containing  i’6i7  per  cent  by  measure  of 
S04H2,  and  4  drops  of  neutral  litmus.  If  the  liquid  be¬ 
comes  red  the  opium  does  not  contain  10  per  cent  of 
morphine,  but  if  it  is  blue  it  exceeds  the  normal  standard. 
To  find  the  deficiency  or  the  excess  :  if  the  opium  is  too 
weak,  drop  in  with  the  burette  a  standard  alkaline  solu¬ 
tion  till  the  liquid  is  neutralised ;  if  too  strong,  an  acid 
liquid  is  dropped  in,  in  a  similar  manner. 


MEETINGS  FOR  THE  WEEK. 


Monday,  13th— London  Institution,  5. 

-  Medical,  8.30. 

-  Society  of  Chemical  Industry,  7.30.  “  Waste  Pro¬ 
ducts  and  Undeveloped  Processes,”  by  C.  T, 
Kingzett.  “A  New  Source  of  Potash  Alum,”  by 
J.  Spiller. 

-  Society  of  Arts,  8.  “Recent  Advances  in  Photo¬ 
graphy,”  by  Capt.  W.  de  W.  Abney,  F.R.S. 

Tuesday,  14th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8.  (Anniversary.) 

-  Royal  Institution,  3.  “The  Mechanism  of  the 

Senses,”  by  Prof.  J.  G.  M'Kendrick. 

Wednesday,  15th. — Society  of  Arts,  8.  “  The  Art  of  Turning,”  by 
P.  N.  Hasluck. 

-  Meteorological,  7. 

Thursday,  16th.— Royal,  4.30. 

-  London  Institution,  7. 

-  Royal  Society  Club,  6.30. 

-  Royal  Institution,  3.  “  Geographical  Distribution 

of  Animals,”  by  Dr.  P.  L.  Sclater. 

-  Chemical,  8.  “  On  the  Luminous  Combustion  of 

Ether  at  Temperatures  below  Redness,”  by  W. 
H.  Perkin.  I.  “  Contributions  to  our  Knowle  ge 
cf  the  Combustion  of  Alloys,  for  the  Most  Part 
Ancient.”  II.  On  the  Preparation  of  Pure  Nitro¬ 
gen  and  on  the  Adtion  of  Nitrogen  and  Hydrogen 
on  Meteoric  Silicates.”  III.  “  On  the  Action  of 
Sodium  Carbonate  and  Hydrate  on  Felspars  and 
Wollastonite,”  by  Dr.  Flight.  “  Benzyl-phenol 
(Part  II.),”  by  E.  H.  Rennie.  “On  the  Buxton 
Thermal  Wateis,”  by  J.  C.  Thresh.  “  On  Retro¬ 
grade  Phosphates,”  by  F.  J.  Lloyd.  “On  the 
Dissociation  of  Chlorine,”  by  W.  Percy  Smith. 

Friday,  17th.— Royal  Institution,  8.  “  The  Breathing  of  Fishes,” 
by  Professor  J.  G.  M'Kendrick,  9. 

_  Society  of  Arts,  8.  •*  T he  Depreciation  cf  Silver  as  it 

Affedts  India,”  by  J.  M.  Maclean. 

_  Geological,  8.  (Anniversary.) 

Saturday,  18th.— Royal  Institution,  3.  “  The  Iliad  and  Odyssey,”  by 
W.  Watkiss  Lloyd. 


Chemical  Notices  from  Foreign  Sources. 


A  dverttsements 


68 


Chemical  News, 
Feb.  io,  1882. 


SCIENTIFIC  WORKS  FOR  SCHOOLS  AND  COLLEGES 
PUBLISHED  BY  MESSRS.  LONGMANS  &  CO. 


ELEMENTARY  TREATISE  ON  PHYSICS, 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools. 

Translated  and  edited  from  Ganot’s  Elements  de  Physique  by  E.  ATKINSON,  Ph.D.,  F.C.S  ,  Professor  of 
Experimental  Science,  Staff  College,  Sandhurst.  Tenth  Edition,  revised  and  enlarged  ;  with  4  Coloured  Plates 

and  864  Wocdcuts.  Large  crown  8vo.  15s.  cloth. 

%*  In  the  present  edition  the  fresh  matter  has  increased  by  about  twenty-five  pages  the  size  of  the  book  as  it  stood  in  the 
last  edition.  The  new  matter  includes  twenty-four  additional  illustrations. 


NATURAL  PHILOSOPHY  FOR  GENERAL  READERS  AND  YOUNG 

PERSONS. 


Translated  and  edited  from  Ganot’s  Cours  Elementaire  de  Physique  by  E.  ATKINSON,  Ph.D.,  F.C.S.,  Professor  of 
Experimental  Science,  Staff  College,  Sandhurst.  Fourth  Edition;  with  2  Coloured  Plates 
and  471  Woodcuts.  Crown  8vo.  price  7s.  6d.  cloth. 


“  It  may  be  safely  asserted  that  no  book  on  Physics  has  had  a  more 
deserved  popularity  during  the  past  fifteen  years  among  teachers  and 
pupils  than  Dr.  Atkinson’s  Elements  of  Physics,  now  in  the  tenth 
edition.  The  reason  for  this  is  very  obvious.  Basing  his  work  on 
Ganot’s  well-known  treatise,  Dr.  Atkinson,  by  well-chosen  additions 
and  amplifications  of  his  own,  strove  to  produce  a  good  book,  and 
abundantly  succeeded.  Improvements  on  old  methods  and  new  dis¬ 
coveries,  have  in  like  manner  found  place  from  time  to  time  in  each 
successive  edition. 

“  In  his  work  on  Natural  Philosophy  Dr.  Atkinson  has  wisely 
pursued  the  same  plan.  Thus,  in  art.  516  we  find  a  lucid  description 
of  the  Telephone  and  its  applications  in  the  transmission  of  sound. 
Reis  in  1862  made  the  first  successful  experiment  in  transmitting 


musical  sound  some  distance  by  aid  of  Eledtricity.  Simple  as  his  ap¬ 
paratus  was,  that  used  by  Professor  Bell  is  still  simpler;  for  he 
dispenses  with  the  eledtrical  battery,  and  substitutes  a  small  steel 
magnet.  The  subjedt-matter  of  the  book  is  greatly  elucidated  by  well- 
executed  woodcuts,  of  which  there  are  no  fewer  than  454.  An  Appen¬ 
dix  furnishes  upwards  of  300  questions  on  the  properties  of  matter, 
liquids,  gases,  sound,  heat,  light,  magnetism,  and  eledlricities.  Many 
of  these  are  easy  common-sense  questions;  whilst  others  can  only  be 
answered  after  a  thoughtful  perusal  of  the  various  subjedts.  They  are  all 
very  suggestive  to  both  teacher  ands  pupils;  and  we  commend  them 
to  the  former  as  eminently  adapted  to  elementary  class  work.” 
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NOTE  ON  A  FILTERING  SYPHON  FOR  THE 
SEPARATION  OF  ETHER,  &c. 

By  C.  J.  H,  WARDEN,  Bengal  Medical  Staff, 

Professor  of  Chemistry,  Calcutta  Medical  College. 

In  separating  quinine  and  amorphous  alkaloid  from  the 
mixed  cinchona  alkaloids  by  agitation  with  ether,  the  sub¬ 
sequent  removal  of  the  ethereal  layer  from  undissolved 
alkaloid  and  from  the  aqueous  stratum  is  an  operation  of 
some  little  difficulty.  If  the  ether  be  decanted  off,  or 
taken  up  by  a  pipette,  small  quantities  of  solid  matter,  as 
well  as  watery  fluid,  are  also  likely  to  be  removed,  while 
the  ordinary  separating  funnels  do  not  facilitate  the  opera¬ 
tion.  To  obviate  these  difficulties  the  followingsimple  appa¬ 
ratus  was  devised,  and  has  been  found  to  answer  well  : — 

The  apparatus  is  essentially  a  filtering  syphon,  and 
consists  of  a  syphon-shaped  tube  of  thick  glass,  of  small 
bore,  on  the  shorter  limb  of  which  a  small  funnel  has  been 
blown,  which  is  provided  with  a  narrow  projecting  lip,  and 
with  a  ground  flat  rim,  while  the  other  end  of  the  larger 
limb  is  drawn  out.  The  shorter  limb  is  mounted  on  a 
cork,  in  which  there  is  a  second  aperture,  which  carries  a 
small  bent  tube.  The  cork  fits  the  bottle  in  which  the 
operation  of  agitation  with  ether  has  been  conducted,  and 
which  should  preferably  be  long  and  narrow. 

To  use  the  apparatus,  the  funnel  is  lightly  stuffed  with 
a  few  fragmeuts  of  cotton-wool,  and  a  piece  of  filter-paper 
tied  over  the  mouth,  the  flange  preventing  it  from  slipping, 
and  the  superfluous  paper  cut  off  short.  The  funnel  is 
then  introduced  a  short  distance  below  the  surface  of  the 
ether,  and  the  cork  fixed.  The  apparatus  has  now  some¬ 
what  the  appearance  of  a  wash-bottle,  save  that  the  tube 
from  which  the  liquid  escapes  is  three  or  four  times  the 
length  of  the  tube  which  is  immersed  in  the  liquid.  On 
gently  blowing  through  the  open  end  of  the  small  tube — 
which  may  conveniently  have  a  piece  of  india-rubber 
tubing  attached — the  ether  is  forced  through  the  filter  and 
fills  both  limbs  of  the  syphon,  and  then  continues  to  flow 
automatically  into  a  reservoir  placed  for  its  reception. 

As  the  ethereal  stratum  diminishes,  the  tube  carrying 
the  funnel  is  depressed  until  its  flat  surface  is  within  a 
line  or  so  from  the  surface  of  the  aqueous  layer,  and  is 
engaged  in  the  precipitate.  When  this  occurs  air  has 
again  to  be  blown  through  the  small  tube,  and  this  is  con¬ 
tinued  until  drops  of  ether  escape  only  at  long  intervals. 
The  cork  carrying  the  tubes  is  then  removed,  fresh  ether 
poured  into  the  bottle,  agitated,  and  the  series  of  opera¬ 
tions  described  above  again  performed  ;  and  this  may  have 
to  be  repeated  a  third  time. 

When  itis  judged  that  the  precipitate  has  been  exhausted 
of  principles  soluble  in  ether  the  syphon  is  removed,  and 
any  particles  adherent  to  the  base  or  sides  of  the  funnel 
brushed  off,  and  the  funnel  with  its  attached  filter-paper, 
as  well  as  the  exit  end  of  the  syphon, 'washed  with  a  small 
quantity  of  ether  or  alcohol. 

Obviously  the  apparatus  may  be  used  for  all  operations 
in  which  ether,  &c.,  is  used  for  the  separation  of  alkaloids 
or  fatty  principles.  By  having  a  third  aperture  in  the 
cork  and  fitting  into  it  the  delivery  tube  of  a  burette,  the 
apparatus  could  be  employed  in  certain  volumetrical  ana¬ 
lyses,  the  syphon-filter  a&ing  the  part  of  a  Beale’s  filter. 
Under  such  circumstances  the  tube  carrying  the  funnel 
should  be  depressed  until  the  mouth  of  the  funnel  is 
almost  in  conta&  with  the  bottom  of  the  bottle,  and  the 
necessary  agitation  of  the  fluid,  after  addition  of  the  pre¬ 
cipitant,  would  then  be  effected  by  drawing  air  through  it 
by  the  small  bent  tube. 
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In  conclusion,  I  would  wish  it  to  be  clearly  understood 
that  I  do  not  claim  originality  for  this  little  apparatus  :  it 
is  merely  an  adaptation  which  I  have  found  serviceable 
for  a  particular  opeiation. 

Medical  College,  Calcutta, 

January  20th,  1882. 


DETECTION  OF  TIN  IN  PRESENCE  OF 
ANTIMONY. 

By  M.  M.  PATTISON  MUIR,  M.A. 

The  test  is  founded  on  the  fa&  that  stannic  chloride  is 
reduced  to  stannous  chloride  by  boiling  with  metallic 
copper. 

The  precipitated  sulphides  of  the  arsenic  group  are 
warmed  with  concentrated  hydrochloric  acid  :  the  in¬ 
soluble  portion  is  washed  and  tested  for  arsenic  by  Bun¬ 
sen’s  film  test.  The  solution  is  somewhat  diluted  ;  about 
three-fourths  of  it  is  boiled  for  at  least  ten  minutes  with 
copper  turnings  (which  must  of  course  be  free  from  tin), 
poured  off  from  the  copper,  and  tested  for  stannous  chlo¬ 
ride  by  adding  mercuric  chloride.  The  remaining  smaller 
portion  of  the  solution  is  poured  on  to  a  piece  of  platinum 
surrounded  by  a  piece  of  zinc-foil.  If  the  platinum 
become  covered  with  a  black  deposit  it  is  removed  and 
examined  in  the  ordinary  way. 


NOTE  ON  THE  ACTION  OF 
SULPHURIC  ACID  ON  ZINC  AND  ON  TIN. 

By  M.  M .  PATTISON  MUIR,  M.A.,  and  C.  E.  ROBBS,  B.A.,  B.Sc 

r.  It  was  formerly  noticed  by  one  of  us  (see  Chem.  Soc. 
Journ .,  1880 ;  Trans.,  p.  427)  that,  when  zinc  is  boiled 
with  strong  sulphuric  acid,  a  point  is  reached  at  which 
evolution  of  gas  slackens  and  sulphur  begins  to  separate. 
A  closer  study  of  this  reaction  appeared  likely  to  lead  to 
results  of  some  interest,  as  bearing  oil  the  general  a&ion 
of  acids  on  metals,  and  on  those  phenomena  which  are 
usually  explained  by  the  hypothesis  of  “  nascent  ” 

hydrogen.  , 

A  complete  investigation  of  the  a&ion  of  zinc  on  sul¬ 
phuric  acid  would  involve  much  labour  and  consume  much 
time.  The  results  which  we  have  to  offer,  although  only 
qualitative,  are  yet,  we  think,  of  some  value,  especially 
when  considered  in  connedtion  with  those  recorded  in  a 
paper  on  Nascent  Hydrogen  by  Gladstone  and  Iribe 
(Chem.  Soc.  fount.,  1879;  Trans.,  p.  172). 

2.  We  have  qualitatively  examined  the  a&ion  of  sul¬ 
phuric  acid  of  various  degrees  of  concentration,  and  at 
various  temperatures,  on  zinc  and  on  tin.  The  formulae 
given  as  representing  the  proportion  of  acid  and  water 
must  be  regarded  as  only  approximately  true.  The  specific 
gravity  of  “  pure  sulphuric  acid”  was  determined  by  the 
hydrometer,  and  the  quantity  of  water  to  be  added  calcu¬ 
lated.  “  Pure  granulated  zinc  ”  and  “  pure  tin  cut,  from 
sticks,  into  pieces  as  large  as  peas,  were  employed. 
A&ion  proceeded  in  flasks  connected  with  small  bottles 
containing  solution  of  lead  acetate  and  an  arrangement 
for  drawing  a  current  of  air  through  the  apparatus.  Sul¬ 
phur  dioxide  was  tested  for,  partly'  by  the  smell  and  partly 
by  passing  the  evolved  gas  into  water  and  applying  the 
ordinary  tests  to  the  liquid  thus  obtained.  Of  couise  very 
small  traces  of  sulphur  dioxide  might  escape  dete&ion,  or 
small  quantities  might  sometimes  be  a&ually  formed,  but 
be  again  decomposed  by  the  sulphuretted  hydrogen  simul¬ 
taneously  evolved.  The  a&ion  was  always  stopped  before 
the  metal  had  completely  dissolved. 

The  following  tables  contain  the  principal  results 
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Table  I. — Action  of  Sulphuric  Acid  on  Zinc. 


Approximate  Con¬ 
centration  of  Acid. 

7H2S04 :  zH20 
7H,S04’  '4H20 
7H2S04  :  6H20 

H2S04 ;  H20 

H2S04 : 2H20 

H2S04  :  3H20 

H3S04:5H20 

H2S04 : 6H20 
H2S04  :  7H20 


4°  to  50. 


Very  slight  adtion: 
H  only. 

Very  slight  adtion  : 
minute  traces  of 
H2S,  with  H. 
Traces  of  H2S,  with 
H. 

No  H2S  :  onl)  H. 


Ordinary  (20°  to  25°). 


Very  slight  evolu¬ 
tion  of  H.  No 
H2S  nor  S02. 

Minute  traces  of 
H2S. 

Decided  traces  of 
H2S. 

H2S traces;  rather 
more  than  at  50. 

Only  H. 

Only  H. 


100°. 


A  very  [little 
H2S, accom¬ 
panying  H. 


Considerable 
amount  of 
H2S. 

H2S  decided. 


Only  H. 
Traces  of  H2S. 


130°  to  140°. 
Very  slight  evo¬ 
lution  of  H :  no 
H2S  nor  S02. 


More  H2S. 


H2S  in  quantity. 


H2S  decided ; 
more  than  at 
100°. 

Very  minute 
trace  of  H2S. 

Trace  of  H2S ; 
rather  more 
than  at  xoo°. 


200°  to  210°. 

*No  H2S  ;  much 
S02,  and  slight 
precipitate  of  S. 

No  H2S :  much 
S02  and  large 
precipitate  of  S. 

Much  H2S ;  no 
S02 ;  consider¬ 
able  precipitate 
of  S. 

Very  large  amount 
of  H2S ;  large 
precipitate  of  S. 

Nearly  pure  H2S, 
with  very  little 
S. 

At  1600  acid 
boiled,  much 
H2S,  and  no  S 


These  at  tempera- 
}-  ture  of  boiling 
|  acid, 

I 

J 


Only  H. 


*  No  H2S  evolved  at  any  temperature  :  S02  began  to  come  off  a  little  above  150°. 


Table  II. — Action  of  Sulphuric  Acid  on  Tin. 


20°  to  25°. 

7H2S04  :  2H20  Very  little  adtion ;  no  H2S  ;  slight 
precipitate  of  S  ;  trace  of  S02. 


H2S04  :  H20  Trace  of  H2S  ;  very  small  precipitate 
of  S. 

H2S04  :  3H20  No  adtion. 


H2S04  :  5H20  No  adtion. 
H2S04  :  7H20  No  adtion. 


1 10°  to  120°. 

Very  slight  trace  of  H2S,  large  quan¬ 
tity  of  S02,  and  much  S. 

120®  to  130°. 

A  little  H,  decided  H2S,  much  S02, 
and  a  little  S. 

H2S  given  off  in  quantity;  S02  absent 
or  mere  trace.  No  S. 

H  evolved,  with  trace  of  H2S. 

Very  slight  adtion  ;  a  little  H  evolved. 


These  at  temp, 
of  boiling  acid. 


3.  When  the  conditions  of  our  experiments  agree  with 
those  of  the  experiments  of  Calvert  and  Johnson  (Chem. 
Soc.  Journ.,  19,  434),  the  general  results  also  agree. 
These  chemists  carried  out  no  experiments  with  tin  at 
ordinary  temperatures :  in  the  adtion  of  zinc  at  ordinary 
temperatures  they  appear  to  ha\e  noticed  the  evolution  of 
hydrogen  only. 

The  tables  show  that  strong  sulphuric  acid — 
(7H2S04:2H20;  _ 

exerts  no  adtion  on  zinc  until  a  high  temperature  is 
reached,  and  that  the  gaseous  produdi  of  the  adtion  which 
then  occurs  is  S02,  accompanied  by  separation  of  a  little 
sulphur;  that  the  aftion  of  rather  more  dilute  acid 
(7  :  4  mols.)  is  similar,  but  that  more  sulphur  separates 
than  with  the  stronger  acid;  that  with  an  acid  approxi¬ 
mately  of  the  strength  7H2S04  :  6H20,  sulphur  dioxide  is 
no  longer  produced,  but  only  H2S  and  sulphur  ;  and  that 
as  the  acid  becomes  more  dilute  adtion  begins  at  lower 
temperatures  with  evolution  of  hydrogen  only,  or  hydro¬ 
gen  with  minute  traces  of  H2S,  which  last-named  gas 
increases  in  quantity  as  temperature  rises,  but  is  not 
accompanied  by  sulphur  or  sulphur  dioxide.  Strong  sul¬ 
phuric  acid  begins  to  adt  on  tin  at  ordinary  temperatures, 
but  the  amount  of  adtion  is  very  small:  the  gaseous  pro- 
dudt  is  S02,  accompanied  by  a  very  slight  separation  of 
sulphur.  As  temperature  rises,  the  quantities  of  both 
these  substances  increase  and  a  little  H2S  begins  to  appear. 
With  a  more  dilute  acid  (1 :  1  mol.)  HaS  comes  off  at  a 
lower  temperature,  while  at  about  120°  we  have  evolution 


simultaneously  of  H,  H2S,  and  S02,  and  separation  of  S. 
More  dilute  acids  have  little  or  no  adtion  until  the  tem¬ 
perature  approaches  the  boiling-point  of  the  acids,  when 
the  gaseous  produdts  are  hydrogen  and  sulphuretted 
hydrogen,  or  in  the  case  of  H2S04:  7H20  hydrogen  only, 
no  sulphur  being  formed  with  these  acids. 

The  general  tendency  is  towards  produdtion  of  hydrogen 
and  sulphuretted  hydrogen  when  the  amount  of  water  pre¬ 
sent  is  considerable.  As  the  water  decreases  the  produdtion 
of  sulphuretted  hydrogen  increases,  until  a  point  is 
reached — approximately  H2S04  :  H20 — after  which  sul¬ 
phur  dioxide  and  sulphur  are  the  chief  (in  the  case  of  zinc 
the  only)  produdts. 

The  white  solid  substances  produced  in  the  flasks  were 
colledted  in  several  cases,  dried  on  a  porous  tile,  and 
treated  with  dilute  acid  :  in  no  case  was  a  trace  of  sul¬ 
phuretted  hydrogen  or  sulphur  dioxide  produced.  There¬ 
fore,  we  conclude  that  neither  zinc  nor  tin  sulphide  is  a 
produdt  of  the  adtion  under  examination,  and  that  there¬ 
fore  the  produdtion  of  sulphur,  sulphur  dioxide,  or  sulphu¬ 
retted  hydrogen  is  not  to  be  traced  to  a  secondary  adtion 
between  the  acid  and  metallic  sulphide  produced  in  the 
primary  change.  In  this  respedt  the  adtions  under  con¬ 
sideration  differ  from  that  of  sulphuric  acid  on  copper 
(compare  Pickering,  Chem.  Soc.  Jonm.,  i878  ;  Trans., 
p.  112,  etseq.),  and  more  nearly  resemble  that  of  nascent, 
or  occluded,  hydrogen  on  sulphuric  acid  (see  Gladstone 
and  Tribe,  loc.  cit.). 

It  seems  very  probable  that  the  redudtion  of  moderately 
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Peroxide  of  Hydrogen  as  a  Means  for  Bleaching. 


dilute  sulphuric  acid,  with  production  of  H2S,  noticed  in 
these  experiments,  is  to  be  traced  to  the  action  of  nascent 
hydrogen,  evolved  by  the  primary  action  of  the  metal  on 
the  acid.  But  that  the  production  of  sulphur  dioxide  and 
sulphur  from  more  concentrated  acids  is  partly  conditioned 
by  the  ease  with  which  strong  sulphuric  acid  undergoes 
dissociation,  aided  by  the  action  of  nascent  hydrogen  on 
the  acid  itself,  and  also  on  its  dissociation  products.  The 
rapidity  of  evolution  of  the  hydrogen  must  also  influence 
the  result ;  and  that  the  nature  of  the  metal  used  also 
modifies  the  action  is  shown  by  the  fact  that  sulphur 
dioxide  and  sulphur  are  produced — from  the  same  acid — 
at  a  much  lower  temperature  by  the  action  of  tin  than  by 
the  action  of  zinc. 


ON 

PEROXIDE  OF  HYDROGEN  AS  A  MEANS  FOR 
BLEACHING,  AND  ITS 

AVAILABILITY  FOR  TECHNICAL,  MEDICINAL, 
AND  CHIRURGICAL  PURPOSES.* 


According  to  the  researches  of  Schoenbein  ozonised  oxy¬ 
gen  is  said  to  be  the  active  principle  in  grass  bleaching. 
Later  and  extremely  exact  researches  by  Emil  Schcene 
have,  however,  proved,  in  conformity  with  the  opinions  of 
A.  Houzeau  and  Fr.  Goppelsrceder,  that  ozone  is  not 
engendered  in  the  air  during  the  process  of  bleaching,  but 
rather,  that  all  the  reactions  ascribed  to  the  influence  of 
ozone  are  due  to  the  action  of  peroxide  of  hydrogen. 
Continued  quantitative  analyses  to  ascertain  the  air’s  titre 
of  peroxide  of  hydrogen  led  to  the  perception  that  it  de¬ 
pends  in  a  great  measure  on  external  circumstances,  such 
as  the  time  of  year  and  day,  the  movements  of  the  air,  &c. , 
and  Schcene  is  of  opinion  that  the  preponderating 
influence  in  its  production  must  be  ascribed  to  the  light. 

Atmospheric  precipitations,  particularly  hoar-frost  ori¬ 
ginating  under  certain  conditions,  contain  considerable 
quantities  of  peroxide  of  hydrogen,  namely  0^04  to  1  milli¬ 
gramme  in  one  litre  of  liquid. 

The  quantities  come  to  earth  within  4  months  amounted 
to  62'g  milligrms.  per  square  metre. 

Although  “grass  bleaching,”  bleaching  with  water, 
light  and  air,  has  been  exercised  with  success  for  thou¬ 
sands  of  years,  and  though  there  was  no  lack  of  time  and 
labour  for  the  perfection  of  the  process,  yet  there  cannot 
be  any  misconception  as  to  the  fact  that  it  is  attended 
with  considerable  inconveniences.  The  result  of  grass 
bleaching  can  never  be  predicted  with  absolute  certainty, 
especially  within  a  fixed  time.  The  usual  way  of  bleach¬ 
ing  mostly  requires  a  great  deal  of  time,  and  is  attended, 
besides  other  drawbacks,  with  great  loss  of  interest. 

It  will  be  sufficient  to  point  to  the  extremely  interesting 
operation  of  wax  bleaching.  There  is  lying  at  the  wax 
bleachfields  near  Celle,  material  to  the  value  of  hundreds 
of  thousands  of  marks,  waiting  for  sunshine  and  wind. 
The  consideration  of  these  drawbacks  will  suffice  to 
demonstrate  how  necessary  it  is  to  produce  the  bleaching 
medium  of  nature,  the  peroxide  of  hydrogen,  in  a  concen¬ 
trated  form. 

Chemistry  has  at  its  disposal  a  long  series  of  combina¬ 
tions  which  contain  oxygen  only  loosely  bound,  and  which 
transfer  it  by  their  own  decomposition  to  other  bodies. 
These  media  of  oxidation  offer  a  base  for  the  compensation 
of  the  oxygen  of  the  air  in  bleaching,  and  the  following 
are  being  technically  used  :  nitric  acid,  nitrous  acid,  per¬ 
manganic  acid,  chloric  acid,  chromic  acid,  and  lastly  the 
chloric  gas  in  combination  with  bases,  in  the  shape 
of  bleaching  salts.  However  manifold  these  bleaching 


*  A  Lefture  delivered  by  Dr.  P.  Ebell,  Technical  Director  of  the 
Chemical  Works  of  E.  de  Haen  at  List  near  Hanover,  at  a  meeting 
of  the  Branch  Society  of  German  Engineers  at  Hanover.  From  the 
Industrie  Blatter  of  January  7th,  i88z. 
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media  may  be,  the  use  of  all  of  them  is  attended 
with  inconvenience,  as  they  more  or  less  injuriously  affedt 
the  fibre  to  be  bleached,  and  for  this  reason  their  applica¬ 
tion  is  limited  and  difficult.  It  is  the  peroxide  of 
hydrogen  alone  which  does  not  adt  in  that  way ;  it 
contains  the  effedtive  agent  operating  in  grass  bleaching 
in  a  concentrated  form,  and  is  therefore  superior  to  all 
other  bleaching  media,  and  in  so  far  must  be  marked  as 
the  bleaching  media  of  the  future. 

The  peroxide  of  hydrogen  was  discovered  in  1818 
by  Thenard,  who  obtained  it  by  the  adtion  of  acids  on  per¬ 
oxide  of  barium  in  the  presence  of  water.  Thenard 
showed,  that  the  oxygen  of  the  peroxide  of  barium 
operated  as  an  oxidiser  on  the  water. 

XH20  +  Ba02+ H2S04  =  XH20  +  H202+ BaS04. 

A  great  number  of  chemists  afterwards  occupied 
themselves  with  the  peroxide  of  hydrogen ;  Pelouze, 
Duprey,  Balard,  J.  Thomson,  E.  Schcene.  All  of  them 
found  the  above  \yay  for  its  production  the  most 
preferable. 

There  always  result  solutions  of  a  titre  of  only  5  per 
cent  peroxide  of  hydrogen.  The  parting  of  the  pure  pro¬ 
duct  H202  is  proportionately  difficult,  on  account  of  its 
great  tendency  to  decompose.  There  are  two  ways  for 
effecting  concentration. 

(1.)  Freezing  out.  (2.)  Evaporation  in  the  vacuum 
over  sulphuric  acid  at  a  temperature  of  150  to  20°  C.  (59°  to 
68c  F.) 

The  pure  peroxide  of  hydrogen  is  a  syrupy  liquid  of  1  ‘453 
sp.  gr.,  which  yields  a  475-fold  volume  of  oxygen  in  its 
decomposition.  Diluted  solutions  equal  solution  of 
chlorine  in  their  effect,  and  will  keep  for  months  in 
a  temperature  not  exceeding  25°C.  (77°F.)  if  protected 
from  the  influence  of  light.  A  trifling  addition  of  acid  has 
the  effect  of  diminishing  very  considerably  the  tendency  to 
decompose.  On  the  other  hand,  alkalies  and  salts  pro¬ 
ducing  basic  reaction  hasten  its  decomposition. 

This  tendency  of  the  peroxide  of  hydrogen  to  lose  its 
oxygen  places  it  amongst  the  media  of  oxidation;  It  is 
not  in  every  case  that  the  real  reasons  are  known  for  the 
peroxide  of  hydrogen  quickly  surrendering  its  oxygen. 
There  is  a  series  of  bodies  which  accelerate  the  evo¬ 
lution  of  oxygen,  without  themselves  apparently 
undergoing  a  change.  For  instance  all  pointed,  angular, 
sharp  objedts,  precipitates,  such  as  alumina  and  hydrated 
peroxide  of  iron,  charcoal,  then  several  metals  when  very 
finely  grained,  as  silver,  gold,  platina. 

In  a  second  series  of  cases  the  peroxide  of  hydrogen  adts 
in  the  same  way  as  any  other  medium  of  oxidation 
in  yielding  its  oxygen  to  another  body.  In  course  of  this 
process  arsenious  acid  is  oxidised  to  arsenic  acid,  sulphides 
are  converted  into  sulphates. 

Thirdly,  peroxide  of  hydrogen  can  apparently  adt  te- 
dudtive,  losing  a  portion  of  its  oxygen  in  decomposing 
other  oxidised  bodies.  In  this  manner  it  reduces 
the  peroxides  of  lead  and  of  manganese  to  oxide  and 
protoxide. 

In  general  it  may  be  said,  that  the  peroxide  of  hydrogen 
has  a  deoxidising  adtion  on  acids  which  have  an  inclination 
to  yield  their  oxygen  (permanganic  acid),  oxidisingon  oxides 
in  alkaline  solution  which  have  the  opposite  tendency. 

Application  of  the  Peroxide  of  Hydrogen  for  Technical 
Purposes. 

Almost  every  one  who  has  treated  of  the  subjedt  of  per¬ 
oxide  of  hydrogen  has  predicted  for  it  great  future  import¬ 
ance;  the  characteristic  reactions  almost  obtrude  them¬ 
selves  upon  one’s  observation. 

Dumas  (“Handbook  of  Practical  Chemistry,”  Nurn- 
berg,  1830,  vol.  I,  page  119)  had  used  it  for  cleaning 
discoloured  oil  paintings  and  valuable  drawings.  Starting, 
as  he  did,  from  the  consideration  that  the  fading  of 
the  paintings  arose  from  the  discolouration  of  the  lights 
put  on  with  white-lead,  through  the  formation  of  sulphide 
of  lead,  and  having  regard  to  the  regeneration  of  the  latter 


by  the  influence  of  peroxide  of  hydrogen  into  white 
sulphate  of  lead,  success  could  not  but  follow  the  trials. 
— In  spite  of  all  that  the  peroxide  was  not  made  use  of  for 
a  long  time;  it  was  only  in  1870  that  an  intelligent  per¬ 
fumer  employed  it,  making  it  an  article  of  commerce  in 
shape  of  a  3  per  cent  watery  solution,  as  a  means 
for  bleaching  the  hair,  and  under  various  names  as : — 

“  Eau  de  fontaine  de  Jouvence,  golden,”  “  Golden  hair 
water,”  “  Auricome.”  About  the  same  period  prominent 
men  drew  attention  to  the  faculty  of  reaction  possessed 
by  the  peroxide  of  hydrogen  as  a  recommendation  for  its 
use  in  medicine.  A.  v.  Schroetter,  R.  Boettger  ( Annals  of 
Chemistry,  1873,  p.  365),  then  Geiger  (“Handbook  of 
Pharmacy,”  I,  page  213,  4th  edit.).  Hager  also  states 
methods  forits  produdtion  in  his  “Pharmaceutical  Practice.” 

If  in  spite  of  all  this  peroxide  of  hydrogen  played  only 
a  subordinate  part,  especially  in  medicine,  the  reasons  are 
to  be  found  on  the  one  hand  in  the  slighting  treatment 
which  was  accorded  to  it  by  pra&ical  chemistry,  on  the 
other  in  its  own  most  valuable  and  specific  peculiarities, 
which  in  certain  directions  were  antagonistic,  and  which 
to  superficial  observation  seem  still  inimical  to  its  being 
taken  into  general  use. 

In  the  first  place  the  production  of  the  peroxide  of 
hydrogen,  so  far  as  regards  quantities  and  purity  of  the 
article,  was  until  lately  an  unsolved  problem. 

What  practical  chemistry  could  offer  were  only  solutions 
charged  with  impurities  in  the  shape  of  various  salts  and 
acids,  and  of  the  most  uncertain  and  varying  composition. 
For  this  reason  alone  uniform,  thorough  success  in  any 
direction  could  not  be  attained.  But  besides  that  the 
price  could  not  be  but  enormous  in  consequence  of 
the  disability  to  fully  exhaust  the  materials  used  in 
its  manufacture,  and  an  entire  want  of  demand  for 
the  article.  These  drawbacks  are  now  overcome,  and 
peroxide  of  hydrogen  can  be  had  in  watery  solution  with 
a  titre  of  3  per  cent  by  weight,  or  of  10  volumes,  in  a  uni¬ 
form,  chemically  pure  state  at  low  prices  and  in  large 
quantities. 

The  doubts  with  regard  to  durability  and  to  transport 
to  distant  parts  may  be  considered  as  solved,. 

The  watery  solution  corresponds  in  its  conditions  to 
solution  of  chlorine ;  when  light  is  excluded,  and  tempera¬ 
ture  does  not  exceed  25°  C.  (770  F.),  it  loses  only  a 
trifling  amount  of  its  entire  titre  of  peroxide  of  hydrogen, 
and  therefore  the  “  Peroxide  of  hydrogen  question  ”  must 
be  considered  answered  with  regard  to  its  first  part,  com¬ 
prising  its  chemical  production  and  its  capacity  of  under¬ 
going  unharmed  the  difficulties  of  transport. 

With  regard  to  the  second  part,  its  “  technical  use,”  the 
following  remarks,  which  are  based  on  our  own  practical  ob¬ 
servation,  are  destined  to  serve  as  “directions.” 

Peroxide  of  Hydrogen  as  Bleaching  Material  for 
Products  of  Animal  Origin. 

All  products,  which  are  to  be  subjected  to  a  bleaching 
process  by  peroxide  of  hydrogen  must  be  submitted  to  a 
preparatory  treatment,  the  purpose  of  which  is  to  render 
them  capable  in  every  part  of  being  moistened  by  a  watery 
solution  of  the  peroxide  of  hydrogen.  Every  particle  of 
fat,  sweat,  and  impurity  adhering  to  the  objects  to  be 
bleached  must  be  taken  away. 

Besides  bathing  in  a  solution  of  good  soap,  solutions  of 
3  to  5  per  cent  of  carbonate  of  ammonia  have  in  the  first 
place  shown  themselves  of  value;  in  various  cases  new 
means  of  solution,  such  as  sulphide  of  carbon,  benzene, 
ether,  &c.,  have  been  found  available. 

With  regard  to  the  process  of  bleaching  itself,  two 
different  principles  can  be  brought  into  operation. 

The  watery  solution  of  xo  volume  peroxide  of  hydrogen 
is  neutralised  as  far  as  possible  by  some  drops  of 
liquid  ammonia  and  then  used  direCtly  as  a  bleaching 
bath. 

For  a  continued  process  of  bleaching  it  is  advisable 
to  use  a  series  of  baths,  through  all  of  which  the  ob¬ 
ject  to  be  bleached  passes  systematically,  commencing 
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with  the  weakest.  Light  must  be  excluded,  and  tem¬ 
perature  not  be  allowed  to  exceed  25°C.  (77°F.) 

The  second  method  is  based  on  the  same  principle,  but 
carried  out  in  a  different  way. 

The  objects  pieliminarily  prepared  as  above  stated  are 
steeped  in  the  solution  of  peroxide  of  hydrogen.  After 
being  fully  impregnated  with  the  liquor,  they  are  taken  out 
and  subjected  to  a  process  of  drying  in  a  current  of 
air,  which  must  not  exceed  a  temperature  of  20° C.  (68°  F.). 

The  process  of  bleaching  progresses  energetically  during 
the  evaporation  of  the  water,  and  the  concentration  of  the 
solution  of  peroxide  of  hydrogen  occasioned  thereby. 

It  is  a  matter  of  calculation,  or  depends  upon  other  cir¬ 
cumstances,  whether  the  one  or  the  other  proceeding  is  to 
be  carried  through. 

Bleaching  of  Hair  with  3  per  cent  Solution  of  Peroxide 
of  Hydrogen. 

The  hair  was  digested  for  12  hours  in  a  solution 
of  3  parts  carbonate  of  ammonia  in  100  parts  of  water  at 
a  temperature  of  30°  C.  (86°  F.,)  rinsed,  then  washed  with 
soap,  and  all  the  fatty  matter  removed  with  the  help  of  a 
fresh  solution  of  carbonate  of  ammonia.  Benzene  can  also 
be  recommended.  Prepared  in  this  way,  it  was  immersed 
in  a  bath  of  peroxide  of  hydrogen,  fully  neutralised  with 
liquid  ammonia. 

It  remained  either  in  the  bath  until  sufficiently  bleached, 
or  was  dried  in  a  room  at  ordinary  temperature,  and  the 
immersion  repeated. 

The  baths  must  only  be  considered  fully  exhausted, 
when  some  drops  of  permanganate  of  potash  produce  in 
the  liquor  a  permanent  red  colouration. 

It  has  not  been  found  feasible  to  bleach  black  hair  so 
that  it  becomes  perfectly  white,  its  colour  only  disappear¬ 
ing  so  far  as  to  arrive  at  a  light  golden  fair  hue.  Even  a 
jet  black  Chinese  tail  did  not  resist. 

The  bleaching  of  hair  even  on  living  persons  does  not 
present  any  difficulties.  After  the  desired  degree  of 
bleaching  has  been  arrived  at,  an  after  treatment  by  wash¬ 
ing  with  water,  followed  by  a  wash  with  alcohol,  takes 
place  ;  hot  liquids  or  drying  in  drying  chambers  are  ex¬ 
cluded. 

Bleaching  of  Feathers,  especially  Ostrich  Feathers  with 
Peroxide  of  Hydrogen. 

As  a  means  of  bleaching  feathers,  the  peroxide  of 
hydrogen  is  far  superior  to  all  other  substances  proposed 
for  the  same  purpose,  and  has  proved  itself  of  value  in 
every  way,  especially  for  ostrich  feathers. 

Its  superiority  rests  especially  on  the  oxidation  and 
thorough  removal  of  colouring  matter,  without  the 
slightest  detriment  to  the  structure  of  the  feather  itself. 

By  way  of  preparation  the  feathers  are  placed  into  a 
bath  of  carbonate  of  ammonium  containing  1  to  2  parts 
of  salt  in  100  parts  of  water,  where  they  are  left  for  12 
hours  at  a  temperature  of  20°  C.  (680  F.),  being  gently 
moved  about  in  the  bath  the  while. 

After  this  they  are  being  steeped  and  moved  about  in  a 
luke-warm  bath  of  Marseilles  soap,  and  at  last  well  rinsed 
with  water  exempt  from  lime.  Boiling  or  hot  liquids 
must  be  excluded. 

Treatment  with  pure  benzene  and  ether  has  also  shown 
very  good  results. 

For  feathers  it  is  only  admissible  to  bleach  in  baths, 
which  must  be  made  neutral,  and  not  be  prepared  and 
kept  in  metal  or  wood  vessels.  Earthenware,  or  stone¬ 
ware  vessels  are  the  best  adapted  for  the  purpose. 

In  cases  where  the  feathers  are  for  a  long  time  exposed 
to  the  influence  of  slightly  acidulated  liquid,  there  occur, 
as  with  all  other  organic  matter,  appearances  of  wasting 
away  in  the  liquid  ;  they  begin  to  show  signs  of  decay, 
and  lose  their  beauty  to  a  great  degree. 

The  bleaching  finished,  the  feathers  are  slowly  dried 
in  a  low  temperature  and  in  moving  air,  while  being 
1  repeatedly  beaten.  At  higher  temperature  the  formation 
[  of  gluey  matter  easily  takes  place,  in  consequence  whereof 
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the  finest  fibrils  stick  together;  beating  aCts  as  a  pre¬ 
ventive  to  that  drawback. 

It  has  formerly  been  proposed  to  dust  the  feathers 
while  still  in  a  damp  state  with  hair  powder,  and  then 
only  to  dry  them. 

The  powder  ads  on  the  feathers  in  a  similar  way  as  do 
tanning  materials  in  tanning;  like  these  it  prevents  the 
tendency  to  flaw. 

Very  favourable  results  may  be  attained  by  steeping 
the  bleached  and  still  wet  feathers  in  alcohol ;  this  makes 
the  gluey  insoluble  formations  settle  down,  and  the  liquid 
evaporating  at  very  low  temperature,  it  leaves  the  feathers 
of  woolly  and  beautiful  appearance.  By  steeping  the 
feathers  in  benzene,  and  allowing  it  to  evaporate,  the  same 
end  is  gained  with  even  better  results. 

The  further  treatment  of  the  feathers,  as  scraping, 
trimming,  and  curling,  can  be  only  mentioned  here  in 
passing. 

The  success  of  the  bleaching  of  feathers  in  the  above 
manner  is  thorough  in  comparison  with  other  proceed¬ 
ings. 

Even  entirely  black  spots  are  bleached  after  continued 
action  of  the  bath. 

Bleaching  of  Silk  with  Peroxide  of  Hydrogen. 

For  bleaching  silk  a  whole  series  of  strong  oxidisers,  as 
permanganic  acid,  chromic  acid,  nitre  acid,  have  been 
proposed,  and  besides  them  sulphurous  acid  has  been  used 
to  advantage.  As  is  the  case  with  bees’-wax,  the  colouring 
matters  of  raw  silk  are  capable  of  resisting  bleaching  ma¬ 
terials  in  different  degrees ;  some  sorts  of  silk  are  easily 
susceptible  to  their  influence,  while  others  resist  it  strongly. 

Amongst  the  latter  is  the  produd  of  the  wild  silkworm, 
the  so-called  Tussah  silk,  a  fine  and  durable  thread  of 
strongly  pronounced  brown  colour. 

According  to  our  trials,  peroxide  of  hydrogen  Is  the  best 
means  of  bleaching  this  silk,  the  objedionable  brown  colour 
being  reduced  by  its  adion  to  a  but  little  distinguishable, 
pleasing  yellow.  After  the  boiling  of  the  gum  by  sub- 
jeding  the  raw  silk  to  a  treatment  with  soap  baths  cf 
various  strengths,  and  final  boiling  in  concentrated  solu¬ 
tions  of  soap,  it  is  recommended  to  treat  it  with  carbon¬ 
ate  of  ammonia. 

After  that,  the  scoured  silk  must  be  subjected  to  the 
adion  of  peroxide  of  hydrogen,  in  the  same  way  as  men¬ 
tioned  under  the  heading  of  “  bleaching  of  hair.” 

Alcohol,  eventually  mixed  with  a  little  glycerin,  has  in 
this  case  also  shown  itself  of  value  for  an  after-treatment. 

Bleaching  of  Ivory  and  Bone. 

Records  as  to  the  bleaching  of  bony  substances  and  ivory 
are  very  scarce. 

Almost  universally  the  process  of  bleaching  in  sunlight  by 
means  of  air  and  water,  which  is  very  trying  to  the  bone, 
is  being  had  recourse  to;  for  ivory  chloride  of  lime  has 
been  proposed, 

The  outward  layers  of  the  bone  are  constant ;  they 
encircle  the  inner  membrane  enclosing  the  marrow,  being 
themselves  covered  by  their  skin. 

Besides  organic  substances,  such  as  fat  and  cartilage  or 
gelatinous  substance,  they  contain  70  to  80  per  cent  of 
phosphate  of  lime,  carbonate  of  lime,  and  fluoride  of 
calcium. 

The  purpose  of  the  preparation  of  the  bone  is,  as  in  the 
case  of  all  the  other  substances  heretofore  mentioned, 
the  removal  of  fatty  matter.  While  formerly  they  were 
treated  with  steam  under  pressure,  and  the  fat  skimmed 
off,  there  have  lately  been  patents  taken  out  for  using 
solvents,  such  as  sulphide  of  carbon,  ether,  benzene,  and 
it  is  said  that  their  use  offers  advantages  as  compared 
with  the  former  way  of  proceeding,  not  only  with  regard  to 
quality  and  quantity  of  fatty  matter, but  also  in  consequence 
of  the  loss  of  gelatinous  substances  being  only  trifling. 

Lyes  of  carbonates  of  alkalies  must  be  more  or  less 
excluded  for  the  above  purpose,  but  weak  solutions  of 
carbonate  of  ammonia  may  be  used. 
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The  bones  freed  from  fatty  matter  are  immersed — pre¬ 
ferably  while  in  a  primary  state  of  manufacture — in  an 
almost  neutral  solution  of  peroxide  of  hydrogen,  and  left 
in  this  bath  as  long  as  may  be  requisite.  The  process  of 
bleaching  takes  place  smoothly  and  safely  ;  even  spots 
where  remainders  of  blood  have  been  left  behind  in  the 
pores  in  a  dried  state  acquire  a  perfectly  white  ap¬ 
pearance. 

Ivory  is  treated  in  exactly  the  same  way  as  bones ; 
fans,  handlesof  walking  sticks,  and  knife  handles,  bleached 
by  peroxide  of  hydrogen  are  already  being  used  very 
extensively. 

The  methods,  according  to  which  it  is  feasible  to  use 
the  peroxide  of  hydrogen  as  a  means  for  bleaching  in 
various  ways,  and  in  a  practical  manner,  have  been  treated 
of  in  the  foregoing  in  a  general  way;  by  following  them, 
products  of  considerably  higher  value  will  be  obtained 
than  was  possible  by  adhering  to  former  practices. 

It  will,  however,  be  the  task  of  those  interested  in  the 
use  of  the  peroxide  of  hydrogen  to  further  develop  the 
process  of  bleaching  in  special  cases,  and  to  adapt  it  to 
their  particular  requirements. 

Application  of  Peroxide  of  Hydrogen  for  Medicinal 
Purposes. 

The  peroxide  of  hydrogen  has  not  hitherto  played  a 
conspicuous  part  in  therapeutics.  The  reason  for  that 
may  be,  that  formerly  pure  and  durable  solutions  were  not 
to  be  had  at  a  reasonable  figure.  Price,  however,  is  no 
longer  an  impediment  to  its  use,  and  the  tendency  of  the 
peroxide  of  hydrogen  as  at  present  obtainable  to  decom¬ 
pose,  can  be  considerably  restricted  ;  possibly  peroxide  of 
hydrogen  turned  into  simple  water  may  formerly  have  led 
to  wrong  conclusions.  Peroxide  of  hydrogen  if  preserved 
in  the  dark,  and  in  a  temperature  not  exceeding  250  C. 
(77°  F.)>  keeps  unaltered  for  months.  For  ascertaining  its 
titre  of  aCtive  oxygen  a  normal  solution  of  permanganate 
of  potash  is  requisite ;  it  would  be  advisable  to  fix  a 
minimum  titre  of  aCtive  oxygen.  It  is  to  be  supposed  that 
peroxide  of  hydrogen,  like  chloride,  bromide,  and  perman¬ 
ganate  of  potash,  is  poison  to  the  smallest  organisms  (bac¬ 
teria)  ;  exaCt  comparative  experiments  with  a  view  to 
ascertain  this  are  much  to  be  desired,  considering  the 
importance  of  the  matter.  Experiments  with  yeast  insti¬ 
tuted  by  the  lecturer  had  very  favourable  results,  and  proved 
that  the  germs  of  the  yeast  are  entirely  killed  by  peroxide 
of  hydrogen,  even  when  greatly  diluted. 

As  regards  the  fitness  of  peroxide  of  hydrogen,  for 
treating  wounds,  caused  by  syphilitic,  scrophulous,  and 
tuberculous  ulcers,  favourable  experience  has  been  gleaned 
by  a  physician  at  Hanover.  It  is  probable  that  peroxide 
of  hydrogen  will  do  good  service  in  the  shape  of  spray  in 
making  operations  and  ligatures  ;  this  would  be  important, 
considering  the  effeCt  which  carbolic  acid  spray  often  has 
on  operators  and  patients. 

The  great  advantages  possessed  by  peroxide  of  hydrogen, 
as  compared  with  other  media  of  disinfection,  are  : — 

(1)  Complete  want  of  smell. 

(2)  Yielding  oxygen  without  leaving  any  other  residuum 
but  pure  water. 

(3)  Absence  of  injurious  influence  on  the  organism. 

The  workmen  occupied  in  making  the  peroxide  of  hy¬ 
drogen  get  exceedingly  delicate  hands,  and  wounds  heal 
visibly  under  its  influence. 

There  further  seems  room  for  employing  the  peroxide  of 
hydrogen  as  a  means  of  disinfecting  sick  chambers  and 
generally  for  purifying  the  air.  It  would  be  advisable  to 
spread  by  means  of  a  rafraichisseur  spray  of  diluted  perox¬ 
ide  of  hydrogen  by  way  of  trial. 

Attention  must  also  be  drawn  to  the  use  of  peroxide  of 
hydrogen  in  dentistry,  as  has  in  the  first  place  been  done 
by  C.  Sauer  (  Quarterly  Review  of  Dentistry ,  1870,  No.  IV.) 
Sauer  made  use  of  the  peroxide  of  hydrogen  with^success 
in  bleaching  discoloured  and  carious  teeth.  In  cases  where 
the  teeth  are  covered  with  coloured  matter  ( Lichen  dentalis 
&c.)  he  employs  peroxide  of  hydrogen  in  conjunction  with 


1± 

finely  levigated  pumice  stone  as  a  means  of  cleaning,  in 
place  of  water.  Teeth,  the  native  channels  of  which  were 
filled  with  coloured  matter,  became  somewhat  paler  after 
several  applications.  A  suitable  liquid  for  cleaning  teeth 
and  mouth  is  prepared  by  mixing  i  part  of  3  per  cent 
peroxide  of  hydrogen  with  10  parts  of  water.  In  case  of 
carious  teeth  the  peroxide  of  hydrogen  on  wadding  was 
locally  used  with  advantage. 


CELESTIAL  CHEMISTRY  FROM  THE  TIME 
OF  NEWTON.* 

By  T.  STERRY  HUNT,  LL.D,,  F.R.S. 

The  late  W.  Vernon  Harcourt,  in  1845, f  called  attention 
to  the  remarkable  perception  of  great  chemical  truths 
which  is  apparent  in  the  Queries  appended  to  the  third 
book  of  Newton’s  “  Optics,”  as  well  as  in  his  Hypothesis 
touching  Light  and  Colour.  With  regard  to  the  latter, 
Harcourt  then  remarked,  “  It  has,  I  think,  scarcely  been 
quoted,  except  by  Dr.  Young,  and  its  existence  is  but 
little  known,  even  among  the  best-informed  scientific  men.” 
The  essay  in  question  was  read  before  the  Royal  Society, 
December  gth  and  16th,  1675,  but  remained  unpublished 
till  1757,  when  Birch,  at  that  time  Secretary  to  the  Society, 
printed  it,  not  without  verbal  inaccuracies,  in  the  third 
volume  of  his  “  History  of  the  Royal  Society  ” — a  work 
intended  to  serve  as  Supplement  to  the  Philosophical 
Transactions  up  to  that  date.  In  1846,  at  the  suggestion 
of  Harcourt,  the  Hypothesis  of  Newton  was  again  printed 
in  the  L.  E.  and  D.  Philosophical  Magazine  (vol.  xxix.), 
and  it  subsequently  appeared  in  the  Appendix  to  the  first 
volume  of  Brewster’s  “  Memoirs  of  Sir  Isaac  Newton,” 
in  1855. 

The  time  has  come  for  further  inquiries  into  the  science 
of  Newton,  and  I  shall  endeavour  to  show  that  a  careful 
examination  of  the  writings  of  our  great  natural  philoso¬ 
pher,  in  the  light  of  the  scientific  progress  of  the  last 
generation,  renders  still  more  evident  the  wonderful  pre¬ 
vision  of  him  who  already,  two  centuries  since,  had  anti¬ 
cipated  most  of  the  recent  speculations  and  conclusions 
regarding  cosmic  chemistry. 

As  an  introduction  to  the  inquiries  before  us,  and  in 
order  to  show  the  real  significance  of  the  speculations  of 
Newton,  it  will  be  necessary  to  review,  somewhat  at 
length,  the  history  of  certain  views  enunciated  almost 
simultaneously  by  the  late  Sir  Benjamin  Brodie,  of  Ox¬ 
ford,  and  the  present  writer,  and  subsequently  developed 
and  extended  by  the  latter.  In  Part  I.  of  his  “  Calculus 
of  Chemical  Operations,”  read  before  the  Royal  Society, 
May  3,  1866,  and  published  in  the  Philosophical  Trans¬ 
actions  for  that  year,  Brodie  was  led  to  assume  the  exist¬ 
ence  of  certain  ideal  elements.  These,  he  said,  “  though 
now  revealed  to  us  through  the  numerical  properties  of 
chemical  equations  only  as  implicit  and  dependent  exist¬ 
ences,  we  cannot  but  surmise  may  sometimes  become,  or 
may  in  the  past  have  been,  isolated  and  independent  exist¬ 
ences Shortly  after  this  publication,  in  the  spring  of 
1867,  I  spent  several  days  in  Paris  with  the  late  Henri 
Sainte-Claire  Deville,  repeating  with  him  some  of  his 
remarkable  experiments  in  chemical  dissociation,  the 
theory  of  which  we  then  discussed  in  its  relations  to 
Faye’s  solar  hypothesis.  From  Paris,  in  the  month  of 
May,  I  went,  as  the  guest  of  Brodie,  for  a  few  days  to 
Oxford,  where  I  read  for  the  first  time  and  discussed 
with  him  his  essay  on  the  “  Calculus  of  Chemical  Opera¬ 
tions,”  in  which  connection  occurred  the  very  natural 
suggestion  that  his  ideal  elements  might  perhaps  be  libe¬ 
rated  in  solar  fires,  and  thus  be  made  evident  to  the 
spectroscope.  I  was  then  about  to  give,  by  invitation,  a 
leCture  before  the  Royal  Institution  on  “  The  Chemistry 

*  Read  before  the  Cambridge  Philosophical  Society,  November 
28, 1881,  and  reprinted  from  its  Proceedings. 

t  L.  E.  and  D.  Phil,  Mag.,  III.,  xxviii.,  106  and  478 ;  also  xxix,,  185. 
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of  the  Primeval  Earth,  which  was  delivered  May  31,  1867. 
A  stenographic  report  of  the  leCture,  revised  by  the  author, 
was  published  in  the  Chemical  News  of  June  21,  1867, 
and  in  the  Proceedings  of  the  Royal  Inetitution.  Therein 
I  considered  the  chemistry  of  nebulae,  sun,  and  stars  in 
the  combined  light  of  speCtroscopic  analysis  and  Deville’s 
researches  on  dissociation,  and  concluded  with  the  gene¬ 
ralisation  that  the  “  breaking-up  ”  of  compounds,  or  dis¬ 
sociation  of  elements,  by  intense  heat,  is  a  principle  of 
universal  application,  so  that  we  may  suppose  that  all 
the  elements  which  make  up  the  sun,  or  our  planet, 
would,  when  so  intensely  heated  as  to  be  in  the  gaseous 
condition  which  all  matter  is  capable  of  assuming,  remain 
uncombined, — that  is  to  say,  would  exist  together  in  the 
state  of  chemical  elements, — whose  further  dissociation  in 
stellar  or  nebulous  masses  may  even  give  us  evidence  of 
matter  still  more  elemental  than  that  revealed  in  the  ex¬ 
periments  of  the  laboratory,  where  we  can  only  conjedture 
the  compound  nature  of  many  of  the  so-called  elementary 
substances.” 

The  importance  of  this  conception,  in  view  of  subse¬ 
quent  discoveries  in  spedtroscopy  and  in  stellar  chemistry, 
has  been  well  set  forth  by  Lockyer  in  his  late  ledtures  on 
Solar  Physics,*  where,  however,  the  generalisation  is 
described  as  having  been  first  made  by  Brodie  in  1867. 
A  similar  but  later  enunciation  of  the  same  idea  by  Clerk- 
Maxwell  is  also  cited  by  Lockyer.  Brodie,  in  fadt,  on  the 
6th  of  June,  one  week  after  my  own  ledture,  gave  a  ledture 
on  Ideal  Chemistry  before  the  Chemical  Society  of  Lon¬ 
don,  published  in  the  Chemical  News  of  June  14th,  in 
which,  with  regard  to  his  ideal  elements,  in  further  exten¬ 
sion  of  the  suggestion  already  put  forth  by  him  in  the 
extradl  above  given  from  his  paper  of  May  6,  1866,  he 
says  “  We  may  conceive  that  in  remote  ages  the  temper¬ 
ature  of  matter  was  much  higher  than  it  is  now,  and  that 
these  other  things  [the  ideal  elements]  existed  in  the  state 
of  perfedt  gases — separate  existences — uncombined.”  He 
further  suggested,  from  spedtroscopic  evidence,  that  it  is 
probable  that  “  we  may  one  day,  from  this  source,  have 
revealed  to  us  independent  evidence  of  the  existence  of 
these  ideal  elements  in  the  sun  and  stars.” 

During  the  months  of  June  and  July,  1867,  I  was  absent 
on  the  Continent,  and  this  ledture  of  Brodie’s  remained 
wholly  unknown  to  me  until  its  republication  in  1880,  in  a 
separate  form,  by  its  author,]  with  a  preface,  in  which  he 
pointed  out  that  he  had  therein  suggested  the  probable 
liberation  of  his  ideal  elements  in  the  sun,  referring  at  the 
same  time  to  his  paper  of  1866,  from  which  we  have  al¬ 
ready  quoted  the  only  expression  bearing  on  the  possible 
independence  of  these  ideal  elements  somewhere  in  time 
or  in  space. 

The  above  statements  are  necessary  in  order  to  explain 
why  it  is  that  I  have  made  no  reference  to  Sir  Benjamin 
Brodie  on  the  several  occasions  on  which,  in  the  interval 
between  .1867  and  the  present  time,  I  have  reiterated  and 
enforced  my  views  on  the  great  significance  of  the  hypo¬ 
thesis  of  celestial  dissociation  as  giving  rise  to  forms  of 
matter  more  elemental  than  any  known  to  us  in  terrestrial 
chemistry.  The  conception,  as  at  first  enunciated  in 
somewhat  different  forms  alike  by  Brodie  and  myself,  was 
one  to  which  we  were  both  naturally,  one  might  say  inevi¬ 
tably,  led  by  different  paths  from  our  respedtive  fields  of 
speculation,  and  which  each  might  accept  as  in  the  highest 
degree  probable,  and  make,  as  it  were,  his  own.  I  write, 
therefore,  in  no  spirit  of  invidious  rivalry  with  my  honoured 
and  lamented  friend,  but  simply  to  clear  myself  from  the 
charge,  which  might  otherwise  be  brought  against  me,  of 
having,  on  various  occasions  within  the  past  fourteen 
years,  put  forth  and  enlarged  upon  this  conception  without 
mentioning  Sir  Benjamin  Brodie,  whose  only  publication 
on  the  subjedt,  so  far  as  I  am  aware,  was  his  ledture  of 
1867,  unknown  to  me  until  its  reprint  in  1880. 

It  was  at  the  grave  of  Priestley,  in  1874,  that  I  for  the 
second  time  considered  the  dodtrine  of  celestial  dissocia- 
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tion,  commencing  with  an  account  of  the  hypothesis  put 
forward  by  F.  W.  Clarke,  of  Cincinnati,  in  January,  1873,* 
to  explain  the  growing  complexity  which  is  observed  when 
we  compare  the  spe&ra  of  the  white,  yellow,  and  red 
stars  ;  in  which  he  saw  evidence  of  a  progressive  evolu¬ 
tion  of  chemical  species,  by  a  stoichiogenic  process,  from 
more  elemental  forms  of  matter.  I  then  referred  to  the 
further  development  of  this  view  by  Lockyer,  in  his  com¬ 
munication  to  the  French  Academy  of  Sciences,  in  No¬ 
vember  of  the  same  year,  wherein  he  connected  the 
successive  appearance  in  celestial  bodies  of  chemical 
species  of  higher  and  higher  vapour-densities  with  the 
speculations  of  Dumas  and  Pettenkofer  as  to  the  compo¬ 
site  nature  of  the  chemical  elements. f  I  then  quoted 
from  my  ledture  of  1867  the  language  already  cited,  to  the 
effedt  that  dissociation  by  intense  heat  in  stellar  worlds 
might  give  us  more  elemental  forms  of  matter  than  any 
known  on  earth,  and  further  suggested  that  the  green  line 
in  the  spedtrum  of  the  solar  corona,  which  had  been  sup¬ 
posed  to  indicate  a  hitherto  unknown  substance,  may  be 
due  to  a  “  more  elemental  form  of  matter,  which,  though 
not  seen  in  the  nebulae,  is  liberated  by  the  intense  heat  of 
the  solar  sphere,  and  may  possibly  correspond  to  the 
primary  matter  conjedtured  by  Dumas,  having  an  equiva¬ 
lent  weight  one-fourth  that  of  hydrogen.”  The  suggestion 
of  Lavoisier,  that  “  hydrogen,  nitrogen,  and  oxygen,  with 
heat  and  light,  might  be  regarded  as  simpler  forms  of 
matter  from  which  all  others  are  derived,”  was  also  no¬ 
ticed  in  connedtion  with  the  fadt  that  the  nebulae,  which 
we  conceive  to  be  condensing  into  suns  and  planets,  have 
hitherto  shown  evidences  only  of  the  presence  of  the  first 
two  of  these  elements,  which,  as  is  well  known,  make  up  a 
large  part  of  the  gaseous  envelope  of  our  planet,  in  the 
forms  of  air  and  aqueous  vapour.  With  this  I  connedted  the 
hypothesis  that  our  atmosphere  and  ocean  are  but  portions 
of  the  universal  medium  which,  in  an  attenuated  form, 
fills  the  interstellary  spaces  ;  and  further  suggested,  as 
“a  legitimate  and  plausible  speculation,”  that  “these 
same  nebulae  and  their  resulting  worlds  may  be  evolved 
by  a  process  of  chemical  condensation  from  this  universal 
atmosphere,  to  which  they  would  sustain  a  relation  some¬ 
what  analogous  to  that  of  clouds  and  rain  to  the  aqueous 
vapour  around  us.J 

These  views  were  reiterated  in  the  preface  to  a  second 
edition  of  my  “  Chemical  and  Geological  Essays,”  in 
1878 ;  and  again  before  the  British  Association  for  the 
Advancement  of  Science,  at  Dublin, [|  and  before  the 
French  Academy  of  Sciences  in  the  same  year.  §  They 
were  still  further  developed  in  an  essay  on  the  “  Chemical 
and  Geological  Relations  of  the  Atmosphere  ”  (published 
in  the  American  journal  of  Science  for  May,  1880),  in 
which  attention  was  called  to  the  important  contribution 
to  the  subjedt  by  Mr.  Lockyer  in  his  ingenious  and  beau¬ 
tiful  spedtroscopic  studies,  the  results  of  which  are  embo¬ 
died  in  his  “  Discussion  of  the  Working  Hypothesis  that 
the  so-called  Elements  are  Compound  Bodies,”  communi¬ 
cated  to  the  Royal  Society,  December  12,  1878.  It  was 
then  remarked  that  the  already  noticed  “  speculation  of 
Lavoisier  is  really  an  anticipation  of  that  view  to  which 
spedtroscopic  study  has  led  the  chemists  of  to-day  ;”  while 
it  was  said  that  the  hypothesis  put  forth  by  the  writer  in 
1874,  “which  seeks  for  a  source  of  the  nebulous  matter 
itself,  is  perhaps  a  legitimate  extension  of  the  nebular 
hypothesis.” 

To  show  the  connedtion  of  the  above  views  with  the 
philosophy  of  Newton,  it  now  becomes  necessary  to  give 
some  account  of  the  conception  of  the  universal  distribu¬ 
tion  of  matter  throughout  space,  both  as  regards  its  dy¬ 
namical  relations  and  its  chemical  composition.  Passing 


*  Clarke,  “Evolution  and  the  Spectroscope,”  Popular  Science 
Monthly,  New  York,  vol.  ii.,  p.  32. 
t  Lockyer,  Comptes  Pendus,  November  3,  1873. 
t  “A  Century’s  Progress  in  Theoretical  Chemistry ;  being  an  Ad¬ 
dress  at  Northumberland,  Penn.,  July  31,  1874  Amer.  Chemist,  vol. 
v.,  f>p.  46—61,  and  Popular  Science  Monthly,  vi.,  p.  420. 

II  Nature,  August  29,  1878,  vol.  xviii.,  p.  475. 

§  Comptes  Rendus,  Sept.  23, 1878,  vol.  xxxviii.,  p.  452. 
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over  the  speculations  of  the  Greek  physiologists,  we  com 
to  the  controversies  on  this  subjedt  in  the  seventeenth 
century,  and  find,  in  apparent  opposition  to  the  plenum 
maintained  by  Descartes  and  his  followers,  the  teaching 
of  Newton  that  “  the  heavens  are  void  of  all  sensible 
matter.”  This  statement  is,  however,  qualified  elsewhere 
by  his  assertion,  that  “  to  make  way  for  the  regular  and 
lasting  movements  of  the  planets  and  comets,  it  is  neces¬ 
sary  to  empty  the  heavens  of  all  matter,  except  perhaps 
some  very  thin  vapours,  steams,  and  effluvia  arising  from 
the  atmospheres  of  the  earth,  planets,  and  comets,  and 
from  such  an  exceedingly  rare  ethereal  medium  as  we 
have  elsewhere  described,”  &c.  (“  Optics,”  Book  III., 
Query  28). 

In  order  to  understand  fully  the  views  of  Newton  on 
this  subjedt,  it  is  necessary  to  compare  carefully  his  various 
utterances,  including  the  Hypothesis,  in  1675,  the  first 
edition  of  the  “  Principia,”  in  1687,  the  second  edition,  in 
1713,  and  the  various  editions  of  the  “Optics.”  This 
work  appeared  in  1704,  the  third  book,  with  its  appended 
queries,  having,  according  to  its  author’s  preface,  been 
“  put  together  out  of  scattered  papers  ”  subsequent  to  the 
publication  of  the  first  edition  of  the  “  Principia.”  The 
Latin  translation  of  the  “  Optics,”  by  Dr.  Clarke,  which 
was  published  in  1706,  and  the  second  English  edition,  in 
1718,  contain  successive  additions  to  these  queries,  which 
are  indicated  in  the  notes  to  Horsley’s  edition  of  the  works 
of  Newton,  and  are  important  in  this  connedtion.  From 
a  collation  of  all  these  we  learn  how  the  conceptions  of 
the  Hypothesis  took  shape,  were  reinforced,  and  in  great 
part  incorporated  in  the  “  Principia.” 

In  the  Hypothesis  he  imagines  “  an  ethereal  medium 
much  of  the  same  constitution  with  air,  but  far  rarer, 
subtler,  and  more  elastic.”  “  But  it  is  not  to  be  supposed 
that  this  medium  is  one  uniform  matter,  but  composed 
partly  of  the  main  phlegmatic  body  of  ether,  partly  of 
other  various  ethereal  spirits,  much  after  the  manner  that 
air  is  compounded  of  the  phlegmatic  body  of  air  inter¬ 
mixed  with  various  vapours  and  exhalations.”  Newton 
further  suggests  in  his  Hypothesis  that  this  complex 
spirit  or  ether,  which,  by  its  elasticity,  is  extended  through¬ 
out  all  space,  is  in  continual  movement  and  interchange. 
“  For  Nature  is  a  perpetual  circulatory  worker,  generating 
fluids  out  of  solids,  and  solids  out  of  fluids,  fixed  things 
out  of  volatile,  and  volatile  out  of  fixed,  subtile  out  of 
gross,  and  gross  out  of  subtile;  some  things  to  ascend 
and  make  the  upper  terrestrial  juices,  rivers,  and  the  at¬ 
mosphere,  and  by  consequence  others,  to  descend  for  a 
requital  to  the  former.  And  as  the  earth,  so  perhaps  may 
the  sun  imbibe  this  spirit  copiously’,  to  conserve  his 
shining,  and  keep  the  planets  from  receding  farther  from 
him  ;  and  they  that  will  may  also  suppose  that  this  spirit 
affords  or  carries  with  it  thither  the  solary  fuel  and  mate¬ 
rial  principle  of  life,  and  that  the  vast  ethereal  spaces 
between  us  and  the  stars  are  for  a  sufficient  repository  for 
this  food  of  the  sun  and  planets.” 

The  language  of  this  last  sentence,  in  which  his  late 
biographer,  Sir  David  Brewster,  regards  Newton  as 
“  amusing  himself  with  the  extravagance  of  his  specula¬ 
tions,”  at  which  “  we  may  be  allowed  to  smile,”*  was  not 
apparently’  regarded  as  unreasonable  by  its  author  when, 
more  than  ten  years  later,  he  quoted  it  in  the  postscript  of 
his  letter  to  Halley,  dated  Cambridge,  June  20,  1686.  1  he 
views  therein  contained,  with  the  single  exception  of  the 
suggestion  regarding  gravitation,  have  not  wanted  advo¬ 
cates  in  our  own  time,  and  many  of  them  were  embodied 
in  the  “  Principia,”  which  Newton  was  then  engaged  in 
writing. 

But  this  was  not  all  :  Newton  saw  in  the  cosmic  circu¬ 
lation,  and  the  mutual  convertibility  of  rare  and  dense 
forms  of  matter,  a  universal  law,  and  rising  to  a  still 
bolder  conception,  which  completes  his  Hypothesis  of  the 
Universe,  adds  :  “  Perhaps  the  whole  frame  of  Nature  may 
be  nothing  but  various  contextures  of  some  certain  ethereal 
spirits  or  vapours,  condensed,  as  it  were,  by  precipitation, 

*  Brewster's  “  Memoirs  of  Newton,”  vol.  i.  pp.  121  and  404. 
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much  after  the  same  manner  that  vapours  are  condensed 
into  water,  or  exhalations  into  grosser  substances,  though 
not  so  easily  condensible ;  and  after  condensation  wrought 
into  various  forms,  at  first  by  the  immediate  hand  of  the 
Creator,  and  ever  since  by  the  power  of  Nature,  which,  by 
virtue  of  the  command  1  Increase  and  multiply,’  became  a 
complete  imitator  of  the  copy  set  her  by  the  great  Proto¬ 
plast.  Thus,  perhaps,  may  all  things  be  originated  from 
ether.” 

(To  be  continued.) 
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PHYSICAL  SOCIETY. 

Annual  General  Meeting ,  Saturday ,  February  nth,  1882. 


Prof.  W.  Grylls  Adams  in  the  Chair. 


The  President  read  the  Report  of  the  Council  for  the 
past  year,  from  which  it  appeared  that  in  this,  the  tenth 
year  of  the  Society,  it  was  in  a  highly  satisfactory  condi¬ 
tion  and  numbered  331  members.  Sir  Charles  Wheat¬ 
stone’s  papers  had  been  published,  Dr.  Joules’s  were  soon 
to  be  so,  and  delegates  from  the  Society  had  taken  part 
in  the  Electrical  Congress  at  Paris,  the  Lightning  Rod 
Committee,  &c. 

The  Treasurer  (Dr.  Atkinson)  read  the  Audited  Report 
of  the  financial  state  of  the  Society  :  and  the  following 
officers  were,  after  a  ballot,  declared  elected  for  the  en¬ 
suing  year : — 

President — Prof.  R.  B.  Clifton,  F.R.S. 

Vice-Presidents — Sir  W.  Thomson  (past  President), 
Prof.  G.  C.  Foster,  Prof.  F.  Fuller,  Dr.  J.  Hopkinson, 
Lord  Rayleigh. 

Secretaries — Prof.  A.  W.  Reinold,  Prof.  W.  Chandler 
Roberts. 

Treasurer — Dr.  E.  Atkinson. 

Demonstrator — Prof.  F.  Guthrie. 

Other  Members  of  Council — Prof.  W.  G.  Adams,  Prof. 
W.  E.  Ayrton,  Mr.  Shellford  Bidwell,  Mr.  Walter  Baily, 
Prof.  J.  A.  Fleming,  Mr.  R.  J.  Lecky,  Dr.  Hugo  Muller, 
Prof.  Osborne  Reynolds,  Prof.  A.  W.  Rucker. 

Honorary  Member — Prof.  G.  Quincke. 

Votes  of  thanks  were  then  passed  to  the  Lords  Com¬ 
missioners  of  the  Committee  of  Council  on  Education  for 
the  use  of  the  Meeting  Hall,  to  the  past  President  (Sir 
W.  Thomson),  to  the  Secretaries,  the  Treasurer,  and 
Demonstrator,  as  well  as  to  the  Auditors,  Mr.  Shellford 
Bidwell  and  Mr.  E.  Rigg. 

Prof.  Adams  then  resolved  the  meeting  into  an  ordinary 
one,  and  called  Prof.  Clifton  to  the  Chair. 

Dr.  C.  R.  Alder  Wright,  F.R.S. ,  then  read  a  paper 
“  On  the  Relation  between  the  Electromotive  Force  of  a 
Daniel  Element  and  the  Chemical  Affinity  involved  in  its 
Action .”  The  author  has  investigated  the  causes  which 
lead  to  a  fall  of  E.M.F.  in  a  Daniell  cell  when  in  action. 
He  found  the  amount  of  fall  for  increasing  current 
densities  and  plotted  it  in  a  curve.  The  fall  was  slight 
when  pure  commercial  or  amalgamated  zinc,  or  zinc 
coated  with  a  film  of  copper,  was  employed.  Amalga¬ 
mated  copper  plates  gave  more  rapid  rates  of  fall  than 
eledro-coated  ones.  Dilute  sulphuric  acid  round  the  zinc 
gave  a  less  rapid  fall  than  sulphate  of  zinc  solution 
round  it.  In  all  cases  no  appreciable  fall  was  noticed 
when  the  current  did  not  exceed  8  micro-Amperes  per 
square  centimetre  of  plate  surface.  With  four  to  six  times 
this  density  a  decrease  of  E.M.F.  from  0^5  to  1  per  cent 
resulted;  and  with  currents  exceeding 3000 micro-Amperes 
in  density  per  square  centimetre  of  surface  the  fall  ex¬ 
ceeded  10  per  cent.  A  series  of  experiments  were  made 
to  determine  the  fall  due  to  change  in  the  density  of  the 
solution  by  migration  of  the  ions,  causing  a  stronger  zinc 
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and  a  weaker  copper  solution.  This  showed  that  with 
nearly  saturated  zinc  sulphate  solution  (sp.  gr.  i-4)  and 
very  dilute  copper  sulphate  solution,  the  maximum  fall  in 
E.M.F.  is  developed,  and  is  less  than  0-04  volt.  Hence 
the  total  fall  in  E.M.F.  due  to  migration  of  the  ions  when 
moderately  strong  currents  pass,  is  only  a  fradion  of  the 
total  fall.  It  follows  that  the  energy  due  to  the  adions 
taking  place  in  the  cell,  although  wholly  manifested  as 
eledric  adion  expressible  in  Volt-Coulombs  when  the 
current  is  very  small,  is  not  wholly  so  manifested  when 
the  current  is  stronger.  The  author  expresses  this  idea 
by  calling  the  energy  manifested  in  eledric  adion  adjuvant 
and  the  remainder  as  non-adjuvant.  He  finds  that  the 
major  part  of  the  latter  energy  is  absorbed  in  adions 
having  their  seat  at  the  surface  of  the  copper  plate,  and 
the  rest  in  adions  at  the  surface  of  the  zinc  plate.  It  is 
transformed  into  heat  according  to  Joule’s  law.  As  a 
subsidiary  result  it  appears  that  the  E.M.F.  of  a  Daniell 
cell  with  zinc  and  copper  sulphate  solutions  of  equal 
specific  gravity,  or  pure  amalgamated  zinc  plate,  and 
either  a  freshly  deposited  copper  or  an  amalgamated 
copper  plate,  is  a  standard  subjed  to  less  departure  from 
the  E.M.F.  of  other  Daniell  cells  than  the  Clark’s  standard 
elements,  which  appear  to  vary  one  from  another.  On 
the  other  hand,  a  Clark  cell  keeps  sensibly  constant  to  its 
original  value  (if  properly  set  up)  during  a  period  of  months 
or  years  at  a  constant  temperature,  whereas  a  Daniell 
standard  falls  from  its  original  value  after  a  few  hours,  or 
days  at  most. 
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The  Practice  of  Commercial  Organic  Analysis.  By  Alfred 
H.  Allen,  F.I.C.,  F.C.S.,  Ledurer  on  Chemistry  at 
the  Sheffield  School  of  Medicine,  &c.  Volume  II., 
Hydrocarbons;  Fixed  Oils  and  Fats;  Sugars;  Starch 
and  its  Isomers  ;  Alkaloids  and  Organic  Bases,  &c. 
London:  J.  and  A.  Churchill. 

Many  of  our  readers  will  be  glad  to  hear  of  the  appearance 
of  this  long-promised  volume.  The  first  part  of  Mr. 
Allen’s  work  so  clearly  supplied  a  want,  that  the  necessity 
for  a  book  treating  of  previously-omitted  portions  of  the 
subjed  has  been  the  more  felt.  The  volume  just  published 
is  half  as  large  again  as  Volume  I.,  and  is  based  on  a 
similar  plan.  In  his  preface  the  author  expresses  regret 
that  the  growth  of  the  subjed-matter  has  compelled  him 
to  omit  several  important  sedions,  but  a  feeling  that  it 
was  better  to  ignore  a  subjed  entirely  than  to  treat  it  in¬ 
adequately  had  caused  him  to  postpone  their  considera¬ 
tion  till  a  demand  should  arise  for  an  additional  volume  or 
a  second  edition  of  those  already  published.  On  the  sub- 
jeds  treated  in  the  volume  under  review  Mr.  Allen  writes 
fully  and  in  many  cases  exhaustively,  though  it  is  only  to 
be  expeded  that  in  a  book  dealing  with  such  a  variety  of 
material  those  sedions  should  be  most  elaborate  which 
treat  of  bodies  in  the  examination  of  which  the  author  has 
had  special  experience. 

In  the  chapter  on  11  Hydrocarbons”  the  author  gives  a 
useful  table  showing  the  various  organic  produds  respec¬ 
tively  obtained  by  the  distillation  of  coal,  bituminous 
shale,  peat,  wood,  and  petroleum.  Full  details  are  given 
of  the  methods  of  assaying  petroleum  and  shale  produds, 
including  lubricating  oils,  vaselene,  and  paraffin  wax. 
Turpentine,  essential  oils,  and  rosin  oil  are  described  in 
the  sedion  on  “Terpenes,”  and  then  follow  valuable  and 
suggestive  sedions  on  “  Benzene  and  its  Homologues,” 
“Naphthalene,”  and  “Anthracene.”  The  descriptions 
of  the  methods  of  assaying  commercial  benzols  and  coal- 
tar  naphthas,  and  of  examining  crude  anthracene  deserve 
special  mention,  as  they  are  by  far  the  most  complete 
account  yet  published,  and  ought  to  render  the  book  indis¬ 
pensable  to  tar  distillers  and  managers  of  gas  works. 
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The  next  division  of  the  volume  is  devoted  to  “  Fixed 
Oils  and  Fats  but  fatty  acids,  bees’-wax,  spermaceti, 
and  soaps  receive  full  descriptions  in  sections  under  the 
same  general  bead.  The  chapter  on  “  Fixed  Oils  and 
Fats”  occupies  140  pages  of  the  volume,  and  in  our 
opinion  is  likely  to  be  one  of  the  most  widely  appreciated 
portions  of  the  work.  It  forms  a  valuable  addition  to  a 
much  neglected  and  difficult  branch  of  applied  chemistry, 
and  will  be  useful  even  if  regarded  merely  as  a  carefully 
compiled  resume  of  isolated  observations  and  tests.  Under 
certain  heads,  however, — as,  for  example,  “  Sperm  Oil,” 
“  Hydrocarbon  Oils  in  Fixed  Oils,”  and  the  “  Temperature- 
reaCtions  of  Oils,” — the  author  adds  to  the  general  value' 
of  the  chapter  by  the  results  of  personal  observations. 

In  the  next  division  Mr.  Allen  gives  an  account  of  the 
optical  assay  of  sugars,  sedtions  on  the  density  of 
saccharine  liquids,  and  the  assay  of  cane-sugar,  commer¬ 
cial  glucose,  malt,  honey,  and  other  produdts. 

The  chapter  on  “  Starch  and  its  Isomers  ”  perhaps  con¬ 
tains  less  of  novelty  than  the  other  divisions  of  the  work, 
but  will  be  valuable  for  the  tabulated  scheme  for  the  prox¬ 
imate  analysis  of  plant  produdts,  which  has  been  compiled 
from  the  directions  of  Prescott.  Full  directions  are  also 
given  for  the  detection  of  adulterations  of  flour  and  bread. 

The  concluding  chapter  is  devoted  to  the  consideration 
of  the  “  Alkaloids  and  Organic  Bases,”  which  are  arranged 
under  seven  heads.  The  section  dealing  with  Cinchona 
Alkaloids  is  one  of  the  most  complete  descriptions  of  these 
bases  in  the  English  language,  and  the  Opium  Alkaloids 
are  also  fully  treated.  The  reactions  of  and  methods  of 
isolating  strychnine  are  detailed  at  length,  but  the  lessjm- 
portant  vegetable  alkaloids  receive  in  many  cases  a  very 
meagre  description.  Full  directions  are  given  for  the  assay 
of  aniline  oils,  and  there  is  an  interesting  and  concise 
description  of  the  leading  basic  derivatives  of  aniline. 
Instructions  are  also  given  for  the  examination  of  the 
leading  aniline  dyes  for  adulterants,  and  for  the  recogni¬ 
tion  of  various  dyes  on  tissues. 

Although  the  volume  is  open  to  the  charge  of  being 
somewhat  unequally  written,  it  is,  on  the  whole,  a  valuable 
contribution  to  chemical  literature.  It  is  certainly  calcu¬ 
lated  to  increase  the  reputation  of  the  author,  and  is  an 
indispensable  addition  to  the  library  of  all  who  require  to 
examine  any  of  the  numerous  products  of  which  the  author 
treats. 
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Note. — All  degrees  ot  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances ,  de  VAcademie 
des  Sciences.  No.  3,  January  16,  1882. 

Speed  of  Propagation  of  Explosive  Phenomena  in 
Gases. — MM.  Berthelot  and  Vieille. — The  general  mean 
speed  of  propagation  in  a  tube,  whether  curved  or  straight, 
o-oo5  metre  in  diameter,  is  2810  metres  per  second.  The 
material  of  the  tube  is  indifferent.  The  speed  is  sensibly 
the  same  whether  the  tube  is  open  or  closed.  The  dif¬ 
ferences  observed  in  tubes  of  different  lengths  fall  within 
the  limits  of  error.  Under  the  circumstances  of  the 
authors’  experiments  the  speed  of  propagation  of  detona¬ 
tion,  either  with  a  mixture  of  oxygen  and  hydrogen,  or  of 
oxygen  and  carbon  oxide,  is  independent  of  the  degree 
of  pressure.  The  introduction  of  an  inert  gas  retards  the 
detonation. 

Chemical  Studies  on  the  Skeleton  of  Plants.  Part 
Second  :  Vasculose. — MM.  E.  Fremy  and  Urbain. — 
Vasculose  is  insoluble  in  all  neutral  solvents.  It  is  un¬ 
affected  by  boiling  in  dilute  sulphuric,  hydrochloric,  and 
phosphoric  acids.  It  resists  the  action  of  trihydrated  | 


sulphuric  acid  and  of  boiling  alkaline  solutions.  Concen¬ 
trated  sulphuric  acid  aCts  upon  it  slowly,  dehydrating  it 
and  changing  its  colour.  Vasculose  is  rapidly  attacked 
by  all  oxidising  agents  such  as  nitric  acid,  chromic  acid, 
permanganates,  chlorine,  the  hypochlorites,  bromine,  &c., 
producing  a  series  of  resins.  Those  first  formed  are  not 
sensibly  soluble  in  alcohol;  those  afterwards  formed  dis¬ 
solve  both  in  alcohol  and  ether.  In  decaying  wood  the 
normal  proportion  of  vasculose  is  much  reduced,  as  it  has 
been  converted  by  the  gradual  action  of  the  atmosphere 
into  resins,  such  as  those  above  mentioned,  which  are 
dissolved  away  by  alkalies  and  ammonia.  The  formula 
assigned  to  vasculose  is  036^90x6. 

Influence  of  the  Form  of  Polar  Surfaces  upon  the 
Explosive  Potential. — J.  B.  Bailie. — For  a  given  explo¬ 
sive  length  the  potential  is  at  its  maximum  when  the  spark 
plays  between  two  spheres  of  the  same  diameter.  It 
deviates  so  much  the  more  from  the  maximum  as  the 
difference  of  the  curvature  of  the  poles  is  greater  and  as 
the  potential  is  higher. 

Essence  of  Savory  ( Satureia  montana). — A.  Haller. — 
The  author  expected  to  find  in  this  essence  a  camphor,  cf 
which,  however,  it  does  not  contain  a  trace,  being  a  mix¬ 
ture  of  hydrocarbides  and  phenols.  Carvacrol  is  present 
to  the  extent  of  35  to  40  per  cent.  The  carbides  appeal 
to  be  terpenes. 

A  Diatomic  Alcohol  derived  from  (8-Naphthol. — G. 
Rousseau. —  The  alcohol  in  question  is  a  white  crystalline 
powder,  which  melts  with  decomposition  at  230°.  Its 
composition  is  represented  by  C22Hx402.  It  is  insoluble 
in  alkalies.  If  heated  in  the  water-bath  with  sulphuriG 
acid  it  dissolves  to  a  blood-red  liquid,  having  a  splendid 
green  fluorescence. 

Phosphoric  Acid  in  the  Arable  Soils  of  the  North 
of  France. — A.  Ladureau. — The  author  shows  by  observa¬ 
tion  and  analysis  that  the  opinion  entertained  of  the  in¬ 
utility  of  phosphatic  manures  is  unfounded. 


Justus  Liebig’s  Annalen  der  Chemie, 

Band  210,  Heft  2  and  3, 

Researches  from  the  Chemical  Institute  of  the 
University  of  Strasburg. — These  consist  of  a  memoir 
by  Siegmund  Levy  and  Gustav  Schultz,  on  the  chlorine 
and  bromine  derivatives  of  quinon  ;  a  paper  on  the  aCtion 
of  ammonia  and  amine-bases  upon  chlorinised  quinons,  by 
H.  v.  Knapp  and  G.  Schultz  ;  and  researches  on  a  new 
mode  of  formation  of  diphenyline,  and  on  a  new  isomer 
of  this  compound,  by  H.  Strasse  and  G.  Schultz. 

Determination  of  the  Chemical  Affinity  of  the 
Metals  for  Oxygen  according  to  the  Heats  of  Com¬ 
bination,  as  compared  with  the  Determinations  ac¬ 
cording  to  the  Volume-Proportions. — W.  Miiller- 
Erzbach. — The  author  concludes  that,  as  far  as  the  heavy 
metals  are  concerned,  the  degree  of  the  affinity  for  oxygen 
can  be  more  accurately  determined,  but  that  for  all  the 
light  metals  the  results  thus  obtained  are  contradictory  to 
all  other  experience.  On  the  other  hand,  the  results  de- 
duced  from  the  change  of  volume  are  in  agreement  with 
the  older  tables  of  affinity;  so  that,  for  the  class  of  oxygen 
compounds  in  question,  the  deduction  of  the  affinities  from 
the  contractions  appears  the  more  trustworthy. 

Incomplete  Combustion  of  Gases. — Konrad  Botsch. 
— This  paper  is  incapable  of  useful  abridgment. 

Contributions  to  the  Knowledge  of  the  Benzoyl 
Compounds. — O.  Doebner. — In  this  memoir  the  author 
examines  the  benzoyl  derivatives  of  the  phenols,  including 
benzo-phenol  and  some  of  its  salts,  benzhydril-phenol, 
the  action  of  the  benzoyl  chloride  upon  phenyl  acetate, 
the  behaviour  of  benzoyl  chloride  upon  resorcin,  benzo- 
resorcin  and  its  derivatives,  benzo-pyro-catechin,  and 
dibenzo-hydroquinon.  He  then  passes  to  benzo-aniline, 
phthalyl-benzo-anilide,  benzo-phenyl-isonitril,  benzo-phe- 
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nyl-sulphurea,  and  the  transformation  of  benzo-aniline 
into  benzo-phenol.  Lastly,  he  investigates  benzoyl-ben- 
zoic  acid. 

On  Combinations  of  the  Carbo-hydrates  with 
Alkalies. — Dr.  Th.  Pfeiffer  and  B.  Tollens. — The  authors 
examine  successively  the  combinations  of  the  alkalies 
with  starch,  with  cane-sugar,  with  amylo-dextrin,  with 
dextrin,  and  inulin.  They  conclude  that  a  conclusion  may 
be  formed  as  to  the  molecular  magnitude  of  the  substances 
of  the  starch  series  by  the  aid  of  the  alkaline  compounds 
of  these  carbo-hydrates.  The  formulae  which  they  have 
deduced  may  perhaps  be  considered  merely  as  minimal  quan¬ 
tities.  Starch  may  be  considered  as  C24H4002o,  including 
four  starch-groups  C6Hio05.  The  formula  of  cane-sugar, 
Ci2H22Oh,  is  confirmed.  Inulin  requires  a  formula  with 
12  atoms  of  carbon,  and  cannot  therefore  be  placed  paral¬ 
lel  with  starch.  The  molecular  magnitude  of  dextrin  is 
much  smaller  than  that  of  starch,  and  approaches  more 
to  that  of  the  sugars  and  of  inulin.  Amylo-dextrin  so¬ 
dium  prepared  from  crude  amylo-dextrin  has  given  figures 
which  approximate  to  those  of  the  corresponding  starch 
compounds.  Amylo-dextrins  obtained  by  freezing,  preci¬ 
pitation,  &c.,  give  figures  agreeing  more  or  less  with  those 
of  dextrin,  inulin,  and  cane-sugar. 

Bismuth-Iodide  Compounds  of  Organic  Bases. — 
K.  Kraut. — Not  susceptible  of  useful  abstraction. 

On  Anhydro-Compounds. —  (A  continuation). — H. 
Hiibner. — The  author  examines  first  the  anhydro-com- 
pounds  of  para-toluylic  acid  and  the  diamides.  Secondly, 
para-toluylic  acid  and  toluylen-diamine  ;  para-toluylic  acid 
and  xylylen-amine  ;  the  amido-anhydro  compounds;  an- 
hydro-benzamido-toluylic  acid,  anhydro-salicyl-diamido- 
benzol ;  anhydro-bases  and  iodine;  mono-  and  di-alkyl 
compounds  ;  and  the  anhydro-compounds  of  the  phenols. 

On  Morphine. — E.  v.  Gerichten  and  H.  Schrotter. — 
On  distilling  morphine  with  zinc  powder  the  authors  ob¬ 
tained,  along  with  pyrrol,  amine  bases,  ammonia,  pyridin, 
quinolin  (?),  also  phenanthren  to  the  extent  of  3  to  4  per 
cent  of  the  weight  of  the  morphine,  and  o-5  per  cent  of  a 
base  which  they  suspeCt  to  be  phenanthren-quinolin. 


Bulletin  de  la  Societe  d' Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  viii.,  No.  95. 

LeCture  on  Eledtro-Metallurgic  Procedures. — H. 
Bouillet.— An  illustrated  survey  of  galvano-plastic  pro¬ 
cesses. 

Manufacture  of  Commercial  Aluminium  Sulphate, 
and  the  Means  of  Ascertaining  its  Purity. — M. 
Debray. — Pure  alumina  for  the  manufacture  of  aluminium 
sulphate  free  from  iron,  is  obtained  as  a  secondary  product 
of  the  treatment  of  cryolite  (sodium  aluminium  fluoride) 
with  milk  of  lime.  The  products  are  sodium  aluminate 
and  insoluble  calcium  fluoride.  Deville  prepared  sodium 
aluminate  by  calcining  bauxite  (a  mixture  of  alumina  and 
ferric  oxide)  with  a  very  caustic  soda-ash.  It  is  needful 
that  the  bauxite  should  be  free  from  silica.  The  method 
used  in  England, i.e.,  precipitation  of  the  iron  by  potassium 
ferrocyanide,  is  practicable  only  where  fuel  and  sulphuric 
acid  are  cheap.  There  is  the  further  disadvantage  that 
the  Prussian  blue  settles  slowly  and  retains  much  alumina. 
Persoz  proposed  to  precipitate  the  ferric  oxide  by  gela 
tinous  alumina  in  excess.  In  this  manner  there  is  formed 
a  basic  sulphate  containing  very  little  iron.  Still  the 
purification  is  not  absolute.  A  neutral  aluminium  sul¬ 
phate  has  been  lately  sold,  which  does  not  give  the  charac¬ 
teristic  precipitate  of  ferric  salts  with  ferrocyanide,  though 
far  from  being  free  from  iron.  It  is  a  mixture  of  aluminium, 
zinc,  and  ferrous  sulphates,  and  gives  a  blue  precipitate 
with  potassium  ferricyanide.  If  the  alumina  contained 
in  such  a  product  is  precipitated  with  ammonia,  it  retains 
as  much  as  25  per  cent  of  its  weight  of  zinc  oxide,  and 
may  thus  appear  to  contain  15  per  cent  of  alumina  instead 
Of  12. 


f  Chemical  News, 
t  Feb.  17, 1882. 

Biedertnann' s  Central-Blatt  fur  Agrikultur-Chemie , 

Vol.  x.,  Part  7. 

Purification  of  Sewage  by  Precipitation. — Dr.  W 
Wallace. — Translated  from  the  Chemical  News. 

Manurial  Experiments  for  Determining  the  Value 
of  the  Phosphoric  Acid  Soluble  in  Ammonium  Citrate. 
—Dr.  E.  v.  Wolff,  Dr.  J.  Konig,  and  others.— The  general 
average  result  is  that  the  phosphoric  acid  soluble  in  water 
has  been  more  efficient.  The  respective  values  of  phos¬ 
phoric  acid  soluble  in  water,  precipitated  and  reverted, 
appear  to  be  as  70,  62,  and  17. 

Manurial  Experiments  with  Potassium  Salts.— 
Prof.  F.  Farsky. — The  aCtion  of  these  salts  is  beneficial 
except  upon  wet  fields,  but  the  result  is  more  certain  when 
they  are  accompanied  with  phosphoric  and  nitrogenous 
bodies.  Potassium  chloride  was  found  more  beneficial 
than  the  sulphate. 

Value  of  Alpine  Hay.— Dr.  O.  Kellner. — The  albu- 
menoid  compounds  in  Alpine  hay  are  more  abundant  than 
in  the  best  hay  in  the  low  grounds,  or  in  water-meadows, 
and  the  woody  fibre  is  relatively  less.  The  fatty  matter 
is  relatively  plentiful,  and  its  value  is  increased  by  the 
essential  oils  of  the  aromatic  herbs. 

Influence  of  Light  upon  Seeds. — Dr.  Stebler.  The 
germination  of  many  seeds  of  great  agricultural  import¬ 
ance  is  promoted  by  light. 

A  Crystalline  Albumen  in  Pumpkin  Seed.— Dr.  G. 
Grubler. — From  the  Journ.  fur  Praht.  Chemie. 

Influence  of  Acids  upon  the  Stability  of  Wines* 
and  the  Importance  of  Tannin  for  Red  Wines.  E. 
Mach  and  K.  Portele.— The  authors  examine  the  influence 
of  tartaric,  citric,  malic,  succinic,  and  acetic  acids,  and  of 
tannin,  upon  the  keeping  properties  of  wine. 

Adtion  of  the  Ferment  of  Rennet  under  Various 
External  Circumstances.  —  Prof.  Ad.  Mayer.  The 
author  finds  the  presence  or  absence  of  badteria  of  little 
moment. 

Vol.  x.,  Part  8. 

Researches  on  the  Evaporation  of  Free  Water,  of 
the  Water  present  in  Arable  Soils,  and  on  the  Trans¬ 
piration  of  Plants. — Felix  Masure. — When  the  soil  is 
very  wet  it  throws  off  more  watery  vapour  than  does  a 
sheet  of  free  water.  If  moderately  moist,  the  quantities 
are  about  equal,  and  if  the  soil  is  dry  its  evaporation  is 
less.  The  transpiration  of  plants  is  a  complicated  pheno¬ 
menon,  determined  partly  by  physical  and  partly  by 
physiological  conditions. 


MEETINGS  FOR  THE  WEEK. 


Monday, '.20th. — London  Institution,  5. 

-  '  Medical,  8.30.  . 

_  Society  of  Arts,  8.  “Recent  Advances  in  Photo¬ 
graphy,”  by  Capt.  W .  de  W .  Abney,  F .R.S. 
Tuesday,  21st. — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30.  . 

-  Royal  Institution,  3.  “The  Mechanism  of  the 

Senses,”  by  Prof.  J.  G.  M'Kendrick. 

Wednesday,  22nd. — Society  of  Arts,  8.  “  The  Production  and  Use 
of  Gas  for  Purposes  of  Heating  and  Motive 
Power,”  by  J.  Emerson  Dowson. 

-  Geological,  8. 

Thursday,  23rd.— Royal,  4.30. 

-  Philosophical  Club,  6.30. 

-  Royal  Institution,  3.  “  Geographical.Distribution 

of  Animals,”  by  Dr.  P.  L.  Sclater. 

_  Society  of  Arts,  8.  “Methods  and  Standards  of 

Photometry,”  by  Harold  B.  Dixon,  M.A. 

-  London  Institution,  7.  . 

Friday,  24th. — Royal  Institution,  S.  “  Sir  B.  C.  Brodie’s  Researches 
on  Chemical  Allotropy,”  by  Professor  Odling,  9. 
Saturday,  25th.^Royal  Institution,  3.  “  The  Iliad  and  Odyssey,”  by 
W.  Watkiss  Lloyd. 

_  Physical, 3.  “On  the  Influence  of  the  Form  of 

Condudtors  on  Eledtric  Conduftion  Resist¬ 
ance,”  by  G.  Gore;  “  On  Faure’s  Accumulator, 
and  on  a  Simplified  Form  of  Dispersion  Photo¬ 
meter,”  by  Profs.  Ayrton  and  Perry. 


Chemical  News  ) 
Feb.  24,  1882.  f 


Gelatin  Jelly  as  a  Dialyser . 
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ON  IMPACT  WITH  A  LIQUID  SURFACE.* 

By  A.  M.  WORTHINGTON,  M.A. 

The  apparatus  previously  usedf  by  the  author  for  follow¬ 
ing  the  progress  of  the  splash  of  liquid  drops  impinging  on 
a  solid  plate  has  been  improved.  The  main  principle  of 
the  method  by  which  successive  stages  are  isolated  and 
rendered  visible  remains  the  same,  viz.,  instantaneous 
illumination  at  any  desired  stage  by  means  of  the  primary 
spark  of  an  induction  coil ;  but  the  timing  of  the  illumina¬ 
tion  is  now  effected  by  a  timing-sphere  let  fall  simulta¬ 
neously  with  the  solid  or  liquid  sphere  whose  impadt  is  to 
be  observed.  The  timing-sphere  strikes  a  plate  whose 
height  can  be  adjusted,  and  thereby  starts  the  mechanical 
adtion  which  results  in  the  spark. 

The  time  interval  between  successive  stages  of  the  dis¬ 
turbance  can  be  measured  to  within  a  few  thousandths  of 
a  second. 

The  significant  portion  of  the  whole  series  of  changes 
in  most  of  the  splashes  observed  is  comprised  within  about 
one-third  of  a  second.  The  impadt  of  both  solid  and 
liquid  spheres  has  been  studied,  and  is  illustrated  by 
several  series  of  drawings  which  accompany  the  paper. 

Milk  drops  falling  into  water  were  found  to  produce  a 
similar  disturbance  to  that  resulting  from  the  impadt  of 
similar  water  drops,  and  were  used  for  the  sake  of  distin¬ 
guishing  the  original  liquid  of  the  drop  from  that  into 
which  it  fell.  With  a  drop  about  five  millims.  in 
diameter,  falling  from  less  than  one  metre,  an  annular  rim 
is  raised  at  the  first  moment  of  impadt,  bounding  a  hollow, 
which  is  afterwards  charadterised  by  regularly  disposed 
radial  ribs  and  arms,  at  the  bottom  of  which  the  drop  de¬ 
scends,  passing  below  the  surface  and  becoming  com¬ 
pletely  submerged,  to  emerge  again  at  the  head  of  a 
column  of  adherent  liquid,  and  with  its  upper  portion 
apparently  unwetted  by  the  liquid  with  which  it  has  been 
covered.  The  column  then  subsides,  and  the  liquid  of  the 
original  drop  is  seen  to  pass  into  the  well-known  vortex 
ring  which  descends  through  the  liquid. 

The  influence  of  velocity  of  impadt  in  modifying  the 
phenomenon  is  shown  by  the  drawings. 

When  the  drop  is  large,  and  the  fall  considerable,  the 
rim  thrown  up  takes  the  form  of  a  hollow  crater-like  shell 
of  liquid,  the  mouth  of  which  closes  over  the  drop, 
imprisoning  air  which  may  remain  as  a  bubble  on  the  sur¬ 
face.  This  is  the  bubble  seen  when  large  rain  drops  fall 
into  water.  Observations  of  the  bursting  of  this  bubble 
confirm  incidentally  the  explanation  lately  given  by  Mons. 
J.  Plateau  of  the  manner  of  bursting  of  a  soap  bubble. 

The  splash  of  a  milk  drop  in  petroleum  and  in  olive  oil 
is  also  described.  The  course  of  phenomena  is  very 
similar  to  that  in  water,  modified  however  by  the  greater 
or  less  mobility  of  the  liquids  in  question. 

The  impadt  of  solid  spheres  is  then  described.  The 
nature  of  the  disturbance  produced,  with  a  given  velocity 
of  impadt,  is  found  to  depend  entirely  on  the  state  of  the 
surface  of  the  sphere. 

A  polished  and  perfedtly  dry  sphere  of  ivory  or  marble 
one  to  three  centims.  in  diameter,  let  fall  from  a  height 
not  exceeding  one  metre,  is  apparently  wetted  at  once, 
and  is  seen  to  be  sheathed  with  liquid  before  the  whole  is 
below  the  average  level  of  the  surface.  The  disturbance 
of  the  surface  is  very  slight. 

The  same  sphere  if  rough  or  wet  with  the  liquid  in 

*  Abstradt  of  a  Paper  read  before  the  Royal  Society,  February  16  th, 
1882. 
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question,  behaves  quite  differently,  making  a  very  deep 
depression,  similar  at  first  to  that  produced  by  a  liquid 
drop,  which  finally  becomes  an  almost  cylindrical  column 
of  air  within  the  liquid,  part  of  which  afterwards  rises  as 
bubbles  while  a  portion  descends  in  the  wake  of  the 
sphere. 

The  influence  of  roughness  in  hindering  the  spread  of 
liquid  over  the  surface  of  the  impinging  sphere  is  then 
pointed  out. 

At  the  close  of  the  paper  an  explanation  is  put  forward 
of  the  radial  ribs,  arms,  and  striae  which  are  a  notable 
feature  of  all  splashes.  Measurements  of  the  annular  rim 
bordering  a  thin  central  film,  into  which  a  drop  falling  on 
to  a  plate  passes,*  show  that  the  number  of  the  lobes  and 
arms  which  are  subsequently  observed  agrees  well  with 
the  number  of  drops  into  which  such  an  annulus  would 
theoretically  tend  to  split  if  unhindered  by  fridtion  with 
the  plate  on  which  it  rests,  and  it  is  then  pointed  out  that 
the  effedt  of  the  connedting  film  would  be  exadtly  such  as 
to  counteradt  the  influence  of  this  friction. 

In  the  same  way  the  radial  striae  and  ribs  which  charac¬ 
terise  the  hollow  formed  round  a  drop  or  solid  sphere 
impinging  on  a  liquid  surface,  are  accounted  for  by 
the  instability  of  the  annular  rim  of  the  hollow,  which 
through  its  tendency  to  cleave  into  a  definite  number  of 
drops,  determines  a  corresponding  number  of  lines  of 
easiest  flow,  at  each  of  which  a  rib  or  arm  is  developed. 

The  author  has  observed  that  after  the  details  have  been 
once  revealed  by  the  method  of  instantaneous  illumination, 
it  is  not  difficult  to  identify  the  broad  features  of  any 
splash  that  may  occur  by  attentive  observation  in  con¬ 
tinuous  light.  Such  observation  may  afford  valuable 
information  as  to  the  condition  of  the  surface  of  a  solid. 


GELATIN  JELLY  AS  A  DIALYSER. 

P.y  R,  C.  WOODCOCK,  F.C.S.,  F.I.C. 

Jelly  prepared  from  gelatin  has  been  employed  by  Dr. 
Dupre  for  the  separation  of  artificial  colouring  matters  in 
wines,  but,  so  far  as  I  am  aware,  its  application  to 
ordinary  dialysis  has  never  been  carried  out.  Its  use  in 
toxicological  chemistry  may,  however,  demand  some 
attention  as  the  following  experiments  will  show  : — 

A  mixture  was  made  of  four  different  soups — thick  and 
clear — about  one  and  a  half  pints  in  all,  together  with 
boiled  rice  and  macaroni ;  a  little  pepsin  and  pancreatin 
was  added,  the  mixture  acidulated  with  hydrochloric  acid 
and  digested  for  some  time  at  a  temperature  of  about  go°F. 
One  and  a  half  ounces  of  concentrated  hydrochloric  acid 
was  then  run  in,  and  the  mass  heated  nearly  to  boiling, 
when  it  was  allowed  to  cool  and  filtered.  To  the  filtrate 
o'5  gr.  of  strychnine  was  added,  and  the  whole  diluted  to 
10,000  grs.  5  grs.  of  this  mixture  (  =  0-00025  gr-  °f  strych¬ 
nine)  was  diluted  to  2500  grs.  with  water,  and  a  gelatin 
cube  placed  in  the  solution,  in  a  beaker.  The  jelly  was 
prepared  by  making  a  6  per  cent  solution  of  gelatin  in  hot 
water,  allowing  it  to  set  in  a  suitable  vessel,  and  then 
cutting  a  cube  about  i£  inches.  The  solution  was 
dialysed  for  sixty  hours  ;  the  cube  had  swollen  somewhat 
but  was  quite  intadt.  The  liquor  was  poured  off,  the  cube 
well  washed  with  distilled  water,  and  heated  in  the  beaker 
in  a  water-bath,  and  concentrated  until  a  film  of  gelatin 
formed  upon  the  surface  of  the  liquid,  when  it  was  removed 
from  the  bath,  cooled  slightly,  and  strong  alcohol  added  to 
about  the  same  bulk  as  the  liquid,  a  large  proportion  of 
the  gelatin  precipitated,  and  ether  added  until  precipitation 
was  complete.  The  ether  and  alcohol  together  amounted 
to  about  twice  the  volume  of  the  concentrated  gelatin 
solution.  The  mixture  was  well  stirred,  the  gelatin 
adhered  in  a  mass,  so  that  the  liquor  poured  off  sufficiently 
clear  without  filtration.  It  was  evaporated  to  dryness, 
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and  the  residue  moistened  with  concentrated  sulphuric 
acid,  which  was  kept  at  a  temperature  of  140°  F.  for  eight 
hours,  when  a  little  water  was  added,  and  the  mass 
filtered  from  a  slight  charred  residue.  The  filtrate  was 
made  alkaline  with  strong  ammonia  and  extracted  with 
chloroform.  The  chloroform  drawn  off  into  a  porcelain 
basin,  and  carefully  evaporated  so  as  to  leave  the  residue 
as  little  distributed  as  possible ;  a  few  drops  of  concen¬ 
trated  sulphuric  acid  was  added,  when  it  was  sufficiently 
colourless  to  test  for  strychnine  with  potassium  bichro¬ 
mate.  The  reaction  was  distinct.  When  working  with 
solutions  containing  ten  times  this  quantity  of  strychnine, 
namely,  0-0025  gr.,  the  readlion  was  most  marked. 

The  above  method  has  been  tried  many  times  with 
various  quantities  of  strychnine  and  soup  extradt,  and  it 
has  always  been  found  that  one  treatment  with  concen¬ 
trated  sulphuric  acid  is  sufficient  to  carbonise  the  foreign 
organic  matter,  which  is  never  present  in  excessive  quan¬ 
tities,  and  give  a  residue  after  filtration,  &c.,  so  slightly 
coloured  with  sulphuric  acid  that  it  may  at  once  be  tested 
for  strychnine.  This  is  probably  due  to  the  jelly  being 
already  saturated  with  colloidal  matter,  and  thus  only 
allowing  at  the  most  traces  of  colloids  to  dialyse  into  it ; 
whereas  the  crystalloids  have  free  entry.  With  an 
ordinary  parchment  dialyser  comparatively  large  quan¬ 
tities  of  colloids  do  pass  through. 

Rodgers  and  Girwood’s  process  as  generally  used — 
carbonising  with  sulphuric  acid,  neutralising  with  am¬ 
monia,  extracting  with  chloroform,  &c. — has  frequently  to 
be  repeated  many  times  before  the  extradt  is  obtained  suf¬ 
ficiently  clean  to  be  tested  for  strychnine,  and  this  part  of 
the  process  requires  much  time  and  attention. 

In  the  presence  of  large  quantities  of  colloids  the  jelly 
does  not  swell  so  much,  but  the  strychnine  readily 
dialyses  into  it. 

A  1  per  cent  solution  of  gelose  gives  a  good  firm  jelly, 
but  at  present  I  do  not  think  that  it  works  so  satisfactorily 
as  gelatin. 

I  hope  shortly  to  carry  the  investigation  further — with 
other  alkaloids,  metallic  substances,  &c.  Experiments 
may  prove  that  the  time  used  for  dialysing  can  be  con¬ 
siderably  shortened. 


ON  THE 

ACTION  OF  SALT  ON  MOLTEN  COPPER  OF 
VARIOUS  DEGREES  OF  “DRYNESS.” 

By  R.  MONGER. 

In  making  some  experiments  with  salt  and  copper,  I 
always  noticed  that  if  the  button  of  copper  were  broken 
in  two,  it  had  the  appearance  of  tough  pitch  metal, 
whether  the  metal  was  dry  or  not  at  the  commencement 
of  the  experiment.  And  as  the  change  in  pitch  of  the 
metal  can  only  be  accounted  for  by  the  removal  of  the 
cuprous  oxide  it  contained,  I  concluded  that  the  salt  might 
possibly  dissolve  it  out  of  the  copper,  and  proceeded  to 
prove  the  correctness  or  otherwise  of  my  reasoning,  and 
now  lay  before  you  the  results  of  some  of  the  experiments 
undertaken  for  that  purpose  : — 

1.  Two  pieces  of  tough  pitch  Barilla  copper,  weighing 
150  grs.  each,  were  dropped  under  melted  salt  in  a  Cornish 
assay  crucible  placed  in  a  furnace,  and  allowed  to  remain 
for  about  ten  minutes,  and  poured  into  a  mould,  cooled 
and  the  slag  detached  ;  the  both  buttons  lost  0-47  per  cent 
of  their  original  weight. 

2.  Two  pieces  of  best  selected  copper  in  a  moderately 
dry'  state  were  heated  in  the  same  manner,  and  lost 
1-125  per  cent  of  their  weight. 

3.  Two  pieces  of  very  dry  best  selected  copper  treated 
in  the  same  manner  lost  4  per  cent  of  their  weight. 

4.  The  two  buttons  from  the  first  experiment  treated  in 
the  same  manner  lost  nothing. 


All  these  buttons  were  at  tough  pitch,  and  the  copper 
in  the  slag  of  salt  can  be  easily  obtained  by  mixing  the 
slag  with  a  little  red  tartar,  and  melting.  I  believe  the 
results  of  these  experiments  go  far  to  prove  the  correctness 
of  the  conclusion  I  came  to,  for  the  following  reasons  :  — 

1.  Salt  brings  dry  copper  up  to  tough  pitch,  being  just 
what  poling  does,  and  no  doubt  exists  as  to  the  pole  re¬ 
ducing  the  cuprous  oxide. 

2.  The  amounts  lost  by  the  same  samples  of  copper 
were  identical,  showingthe  action  to  be  a  definite  one. 

3.  The  amounts  lost  increase  as  the  dryness  of  the 
copper  increases,  and  the  only  difference  between  dry  and 
tough  pitch  coppers  is  in  the  amounts  of  cuprous  oxide 
they  contain. 

4.  The  buttons  from  the  first  experiment,  if  my  conclu¬ 
sion  be  correct,  would  be  supposed  to  lose  nothing,  having 
already  had  their  cuprous  oxide  abstracted,  and  this  is 
what  the  fourth  experiment  shows. 

Taking  the  loss  suffered  by  the  buttons  as  cuprous  oxide, 
the  percentages  of  oxygen  contained  in  the  samples  would 
be  as  follows  : — 

1st  Expt.  =  0-052  tough  pitch. 

2nd  ,,  =  0-125  rather  dry. 

3rd  „  =  0-445  very  dry. 

4th  ,,  =  none  tough  pitch. 

I  believe  that  this  is  a  rapid  and  easy  method  for  the 
estimation  of  cuprous  oxide  in  copper. 

Laboratory,  Middle  Bank  Copper  Works, 

January  17,  1882. 


ON  THE 

BEHAVIOUR  OF  MANGANESE  PEROXIDE  AND 
CHLORIDE  OF  LIME  ON  IGNITION  WITH 
CHROMIUM  OXIDE  AND  SODIUM  CARBONATE 
IN  THE  ABSENCE  OF  AIR. 

By  A.  WAGNER. 

Since  manganese  peroxide  loses  so  much  oxygen  at  a 
bright  red  heat  that  mangano-manganic  oxide  remains, 
the  value  of  commercial  manganese  must  be  determinable 
from  the  proportion  of  oxygen  lost.  A  direct  measure¬ 
ment  of  the  volume  of  the  oxygen  would,  however,  be 
attended  with  considerable  difficulties.  On  the  other 
hand,  its  oxidising  aftion  upon  an  ignited  mixture  of 
chromium  oxide  and  sodium  carbonate  in  the  absence  of 
air  can  be  determined.  I  proceeded  as  follows  : — In  a 
combpstion-tube,  25  c.m.  long  and  8  to  9  c.m.  in  width, 
were  put  some  sodium  hydro-carbonate,  and  then  a  very 
intimate  mixture  of  a  weighed  quantity  of  pyrolusite 
(0-3  to  0-5  grm.)  in  very  fine  powder  with  an  excess  of 
chromium  oxide  and  sodium  carbonate,  and  a  final  stratum 
of  the  two  latter  ingredients  only.  The  tube  thus  charged 
was  connedted  by  means  of  a  cork  with  a  small  glass  tube, 
to  which  again  a  gas-delivery  tube  was  adapted  by  means 
of  a  caoutchouc  tube  and  a  screw-clip.  The  tube  was  then 
placed  in  the  combustion  furnace,  and  the  above-mentioned 
gas-delivery  tube  with  the  clip  open  was  made  to  dip  into 
a  little  mercury,  to  exclude  air.  The  sodium  hydrocar¬ 
bonate  was  first  gently  heated  so  as  to  expel  air  from  the 
apparatus  ;  then  the  mixture  of  chromic  oxide  and  sodium 
carbonate  at  the  front  of  the  tube,  and  finally  the  stratum 
containing  the  weighed  pyrolusite,  was  heated  to  redness. 
The  full  heat  of  the  furnace  was  kept  up  for  eight  to  ten 
minutes  until  the  escape  of  carbonic  acid  from  the  gas- 
tube  came  to  an  end.  The  tube  was  then  let  cool,  the 
caoutchouc  pipe  was  closed  by  means  of  the  screw  clip  to 
prevent  the  mercury  from  rising  into  the  combustion-tube. 
The  sodium  chromate  formed,  which  was  obtained  per¬ 
fectly  free  from  sodium  manganate,  was  dissolved  out  from 
the  insoluble  residue,  and  the  chromic  acid  was  deter- 
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mined  as  chromic  oxide  by  the  ignition  of  mercurous 
chromate,  according  to  Rose’s  method.  The  results  ob¬ 
tained  agreed  fairly  well  with  a  determination  of  the  same 
sample,  according  to  the  method  of  Fresenius  and  Will. 

Of  course  if  the  temperature  of  ignition  is  not  raised 
high  enough,  the  results  fall  too  low.  The  presence  of 
lower  oxides  of  manganese  or  of  organic  matter  has  also 
a  disturbing  effedt. 

The  author  does  not  draw  any  conclusion  from  his  ex¬ 
periments  with  a  single  sample  of  chloride  of  lime. — 
Zeitschrift.  Analyt.  Chemie. 


BISMUTH  OXIDE  AS  AN  AGENT  FOR 
OPENING  UP  SILICATES. 

By  WALTHER  HEMPEL. 

Gaston  Bong  has  proposed  to  open  up  silicates  by  fusion 
with  lead  oxide,  decomposing  the  unstable  compounds 
formed  with  nitric  acid,  and  after  eliminating  the  lead  by 
means  of  sulphuretted  hydrogen,  proceeding  with  the 
analysis  in  the  ordinary  manner.  This  method  offers 
great  advantages,  since  melting  lead  oxide  quickly  decom¬ 
poses  the  most  refra&ory  silicates,  even  if  not  in  the  finest 
state  of  mechanical  division.  In  conjun&ion  with  my 
assistant,  Dr.  R.  F.  Koch,  I  have  made  a  number  of  ex¬ 
periments  with  this  agent,  and  have  found  itvery  difficult  to 
prepare  a  chemically-pure  lead  oxide.  The  red  lead  and 
the  litharge  of  commerce  we  found  always  containing 
silica  along  with  other  impurities.  The  preparation  of 
chemically-pure  lead  oxide  from  metallic  lead  by  dissolving 
it  in  nitric  acid  and  igniting  the  nitrate  thus  formed,  in¬ 
volves  great  mechanical  difficulties,  since  the  lead  nitrate 
melts  before  decomposing,  and  froths  strongly,  so  that 
small  quantities  only  can  be  obtained  in  each  operation. 
All  these  difficulties  are  overcome  by  substituting  bismuth 
oxide  for  lead  oxide,  simply  igniting  the  silicate  in 
question  with  bismuth  subnitrate. 

This  compound  is  easily  obtained  in  a  state  of  the 
utmost  chemical  purity,  and  it  has  the  further  advantage 
that  it  does  not  melt  at  its  temperature  of  decomposition. 
The  opening  up  can  be  performed  in  the  smallest  platinum 
crucibles,  as  the  hyponitric  acid  liberated  fumes  slowly 
away  and  does  not  carry  with  it  any  of  the  substance. 
The  resulting  melt  is  dissolved  in  hydrochloric  acid,  whilst 
in  the  lead  process  nitric  acid  is  required,  which  must  be 
afterwards  expelled. 

Repeated  experiments  have  shown  that  it  is  advisable 
to  work  with  a  large  excess  of  bismuth  oxide,  so  as  to 
have  a  very  basic  melt,  which  is  easily  decomposed  by 
means  of  hydrochloric  acid.  The  operation  succeeds 
easily  if  £  grm.  of  a  silicate  is  heated  gently  with  10  grms. 
of  bismuth  subnitrate  till  red  fumes  no  longer  escape,  and 
is  finally  kept  in  fusion  for  about  ten  minutes.  The  melt 
is  poured  as  far  as  possible  whilst  still  liquid  into  a 
platinum  capsule  heating  upon  cold  water,  and  the  mass 
thus  obtained  and  the  crucible  are  treated  with  concen¬ 
trated  hydrochloric  acid.  The  solution  thus  obtained  is 
evaporated  to  dryness  for  the  elimination  of  silica;  the 
residue  is  taken  up  with  hydrochloric  acid  ;  the  silica 
filtered  off  and  washed  with  water  acidulated  with  hydro¬ 
chloric  acid. 

On  diluting  the  filtrate  with  water  the  greater  part  of 
the  bismuth  is  precipitated  as  oxychloride.  It  is  filtered 
off,  washed,  and  from  this  second  filtrate  the  remainder  of 
the  bismuth  is  precipitated  by  means  of  sulphuretted 
hydrogen.  The  further  treatment  of  the  filtrate  is  effected 
in  the  ordinary  manner. 

In  order  to  throw  a  light  upon  a  possible  error  due  to 
the  volatilisation  of  the  alkalies  at  the  melting  tempera¬ 
ture  of  bismuth  oxide,  a  felspar  was  decomposed  by  this 
method,  and  by  the  hydrofluoric  process.  The  results 
were  : — 


W  bismuth — 

Potassa  . 7*60,  770 

Soda . 471,  472 

With  hydrofluoric  acid — 

Potassa  . 7-86,  777 

Soda . 470,  4-84 


The  operation  can  be  safely  conducted  in  a  platinum 
crucible  if  care  be  taken  that  it  is  not  in  a  reducing  atmo¬ 
sphere.  If  reducing  gases  are  present,  metallic  bismuth  is 
formed,  which  destroys  the  crucible.  Silicates  which  con¬ 
tain  organic  matter  must  first  be  ignited  with  access  of 
air.  A  number  of  meltings  have  been  performed  in  the 
same  crucible,  which  suffered  no  injury. 

As  bismuth  is  a  costly  metal  it  is  prudent  to  work  up  all 
the  precipitates  into  subnitrate.  This  may  be  conveniently 
done  by  melting  the  residues  and  the  filters  along  with 
soda  in  a  Hessian  crucible,  dissolved  in  nitric  acid  the 
metallic  bismuth  thus  obtained  and  precipitating  the 
solution  with  water  as  a  basic  nitrate. 

Finally  I  must  recommend  that  the  decomposition  of 
silicates  should  be  effected  under  a  draught-hood,  as  the 
bismuth  oxide  volatilises  slightly  at  the  melting-point,  and 
the  vapours  seem  to  be  very  poisonous. — Zeitschrift  Jur 
Analyt.  Chemie. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London, 
for  the  Month  ending  January  .31ST,  1882. 

By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S. ,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford; 

and  C.  MEYMOTT  TIDY,  M.B.,  F.C.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital ;  Medical  Officer  of  Health  for  Islington. 


To  the  Right  Honourable  the  President  of  th 
Local  Government  Board. 

February  5th,  1882. 

Sir, — We  submit  herewith  the  results  of  our  analyses  of 
the  175  samples  of  water  collected  by  us  during  the  month 
of  January  on  the  days  and  at  the  times  indicated,  from 
the  mains  of  the  seven  London  watercompanies  taking  their 
supply  from  the  Thames  and  the  Lea. 

Of  these  175  samples,  three  only  were  recorded  as 
“  very  slightly  turbid,”  The  remaining  172  samples  were 
bright,  clear,  and  efficiently  filtered. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  January  2nd  to  January 
31st  inclusive.  The  purity  of  the  water  in  respedt  of 
organic  matter  has  been  determined  by  the  Oxygen  and 
the  Combustion  processes,  and  the  results  of  our  analyses 
by  these  methods  are  stated  in  columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

Of  the  25  samples  supplied  by  the  New  River  Company, 
the  whole  were  found  to  be  well  filtered,  clear,  and  bright. 

Of  the  25  samples  from  the  mains  of  the  East  London 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  25  samples  from  the  mains  of  the  Chelsea  Water 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  25  samples  from  the  mains  of  the  West  Middlesex 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  25  samples  from  the  mains  of  the  Lambeth 
Water  Company,  one  was  recorded  as  “  very  slightly  tur¬ 
bid,”  the  remaining  24  being  well  filtered,  clear,  and 
bright. 
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Of  the  25  samples  from  the  mains  of  the  Grand  Junc¬ 
tion  Company,  the  whole  excepting  one  which  was  “very 
slightly  turbid,”  were  j_ found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  25  samples  from  the  mains  of  the  Southwark  and 
Vauxhall  Company,  the  whole  excepting  one  which 
was  recorded  as  “very  slightly  turbid,”  were  found  to  be 
well  filtered,  clear,  and  bright. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  collected. 

It  is  observable  that  the  gradual  increase  which  began 
in  the  month  of  October,  both  in  the  proportion  of  organic 
carbon  and  the  degree  of  brown  tint,  reached  its  maximum 
in  the  month  of  December,  since  when  there  has  been  a 
return  in  these  particulars  towards  the  more  usual  con¬ 
dition  of  the  water. 

We  have  the  honour  to  remain,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


CELESTIAL  CHEMISTRY  FROM  THE  TIME 
OF  NEWTON.* 

By  T.  STERRY  HUNT,  LL.D.,  F.R.S. 

(Concluded  from  p.  76.) 

If  now  we  look  to  the  third  hook  of  the  “  Principia,  we 
shall  find  in  proposition  41  the  remarkable  chemical  argu¬ 
ment  by  which  Newton  was  led  to  regard  the  interstellary 
ether  as  affording  “  the  material  principle  of  life  ”  and 
“the  food  of  planets,”  Considering  the  exhalations  from 
the  tails  of  comets,  he  supposes  that  the  vapours  thus 
derived,  being  rarefied,  dilated,  and  spread  through  the 
whole  heavens,  are  by  gravity  brought  ’within  the  atmo¬ 
spheres  of  the  planets,  where  they  serve  for  the  support  of 
vegetable  life.  Inasmuch,  moreover,  as  all  vegetation  is 
supported  by  fluids,  and  subsequently  by  decay  is,  in  part, 
changed  into  solids,  by  which  the  mass  of  the  earth  is 
augmented,  he  concludes  that  if  these  essential  matters 
were  not  supplied  from  some  external  source  they  must 
continually  decrease,  and  at  last  fail.  This  vital  and 
subtile  part  of  our  atmosphere,  so  important,  though  small- 
in  amount,  he  then  supposed  might  come  from  the  tails  of 
comets,  f 

This  appeared  in  the  first  edition  of  the  “  Principia,”  in 
1687.  It  was  not  until  later  that  the  conception  of  exha¬ 
lations  from  other  celestial  bodies  took  shape  in  the  mind 
of  Newton,  as  we  may  learn  from  the  “  Optics.”  Thus, 
in  the  first  edition  of  this  work,  in  Query  11,  the  sun  and 
fixed  stars  are  spoken  of  as  great  earths,  intensely  heated, 
and  surrounded  with  dense  atmospheres  which,  by  their 

*  Read  before  the  Cambridge  Philosophical  Society,  November 
28, 1881,  and  reprinted  from  its  Proceedings. 

t  “Vapor  enim  in  spatiis  illis  liberrimis  perpetuo  rarescit,  ac 
dilatatur.  Quaratione  fit  ut  cauda  omnis  ad  extremitatem  superiorem 
iatior  sit  quam  juxta  capita  cometae.  Ea  autem  rarefadtione  vaporem 
perpetuo  dilatatum  diffundi  tandem  et  spargi  par  coelos  univeisos, 
deinde  paulatim  in  planetas  per  gravitatem  suam  attrahi  et  cum  eorum 
atmosphaeris  misceri,  rrtioni  consentaneum  videtur.  Nam  quemad- 
modum  maria  ad  constitutionem  Terrae  hujus  omnino  requiruntur, 
idque  ut  ex  iis  per  calorem  Solis  vapores  copiose  satis  excitentur,  qui' 
vel  in  nubes  coadti  decidant  in  pluviis,  et  Terram  omnem  ad  pro- 
creationem  vegetabilium  irrigent  et  nutriant ;  vel  in  frigidis  montium 
verticibus  condensati  (ut  aliqui  cum  ratione  philosophantur)  decurrant 
in  fontes  et  flumina :  sic  ad  conservationem  marium  et  humorum  in 
planetis  requiri  videntur  cometae,  ex  quorem  exhalationibus  et 
vaporibus  condensatis,  quicquid  liquoris  per  vegetationem  et  putre- 
fadtionem  consumitur  et  in  Terram  aridam  convertitur,  continuo 
suppleri  et  refici  possit.  Nam  vegetabilia  omnia  ex  liquoribus  omnino 
crescunt,  dein  magna  ex  parte  in  Terram  aridam  per  putrifadtionem 
abeunt,^  et  limus  ex  liquoribus  putrefadtis  perpetuo  decidit.  Hinc 
moles  Terrae  aridae  indies  augetur,  et  liquores,  nisi  aliunde  aupmen- 
tum  sumerent,  perpetuo  decresere  deberent,  ac  tandem  deficere. 
Porro  suspicor  spiritum  ilium,  qui  aeris  nostri  pars  minima  est,  sed 
subtiUissima  et  optima,  et  ad  rerum  omnium  vitam  requiritur,  ex 
cometis  praecipue  venire.” — newton,  “  Principia,”  lib.  III.,  prop.  xli. 


weight,  condense  the  exhalations  arising  from  these  hot 
bodies.  To  this  Query  is  added,  in  1706,  the  suggestion 
that  the  weight  of  such  an  atmosphere  “  may  hinder  the 
globe  of  the  sun  from  being  diminished  except  by  the 
emission  of  light while  in  the  second  English  edition, 
in  1718,  we  find  a  further  addition,  in  the  words  “  and  a 
very  small  quantity  of  vapours  and  exhalations.”  A  simi¬ 
lar  change  of  view  appears  in  the  query  now  numbered  28, 
wherein  we  read  of  “  places  [almost]  destitute  of  matter,” 
and  also  that  “  the  sun  and  planets  gravitate  towards  each 
other  without  [dense]  matter  between.”  In  these  quota¬ 
tions  the  two  words  in  brackets  are  wanting  in  the  edition 
of  1706,  and  first  appear  in  that  of  1718 ;  while  the  lan¬ 
guage  which  we  have  in  a  previous  page  quoted  from  this 
same  Query  is  found  in  the  edition  of  1706. 

The  Queries  now  numbered  17-24  appeared  for  the  first 
time  in  the  edition  of  1718,  and  herein  we  find,  in  18, 
the  ethereal  medium  spoken  of  as  being  “  by  its  elastic 
force  expanded  through  all  the  heavens.”  Of  this  medium, 
“  which  fills  all  space  adequately,”  he  asks,  “  may  not  its 
resistance  be  so  small  as  to  be  inconsiderable,”  and 
scarcely  to  make  any  sensible  alteration  in  the  movements 
of  the  planets  ?*  This  complex  ether  of  the  interstellary 
space  was  thus,  in  the  opinion  of  Newton,  made  up  in  part 
of  matter  common  tothe  planetary  and  stellar  atmospheres, 
the  origin  and  importance  of  which  is  concisely  stated 
in  the  paragraph  which  appears  for  the  first  time  in  1713, 
in  the  second  edition  of  the  “  Principia,”  in  the  third  book, 
at  the  end  of  proposition  42,  here  much  augmented.  In 
this  statement,  which  serves  to  supplement  and  complete 
that  already  made  in  1*187,  in  proposition  41,  we  read  that 
the  vapours  which  arise  alike  from  the  sun,  the  fixed 
stars,  and  the  tails  of  comets,  may  by  gravity  fall  into  the 
atmospheres  of  the  planets,  and  there  be  condensed,  and 
pass  into  the  form  of  salts,  sulphurs  (L  e.,  combustible 
matters),  tindtures,  clay,  sand,  coral  and  other  terrestrial 
substances,  f 

The  conception  of  Newton,  who — while  rejecting  alike 
the  plenum  of  the  Cartesians,  with  its  vortices  and  an 
absolute  vacuum — imagined  space  to  be  filled  with  an  ex¬ 
ceedingly  attenuated  matter,  through  which  a  free  circu¬ 
lation  of  gaseous  substances  might  take  place  between 
distant  worlds,  has  found  favour  among  modern  thinkers, 
who  seem  to  have  been  ignorant  of  his  views.  Sir  William 
Grove,  in  1842,  suggested  that  the  medium  of  light  and 
heat  may  be  “a  universally  diffused  matter;  and  subse¬ 
quently,  in  1843,  in  the  chapter  on  Light  in  his  “  Essay  on 
the  Correlation  of  Physical  Forces,”  concluded  with 
regard  to  the  atmospheres  of  the  sun  and  the  planets, 
that  there  is  no  reason  “why  these  atmospheres  should 
not  be,  with  reference  to  each  other,  in  a  state  of 
equilibrium.  Ether,  which  term  we  may  apply  to  the 
highly  attenuated  matter  existing  in  the  interplanetary 
spaces,  being  an  expansion  of  some  or  all  of  these  atmo¬ 
spheres,  or  of  the  more  volatile  portions  of  them,  would 
thus  furnish  matter  for  the  transmission  of  the  modes  of 
motion  which  wo  call  light,  heat,  &c.  ;  and  possibly 
minute  portions  of  the  atmospheres  may,  by  gradual  accre¬ 
tions  and  subtra&ions,  pass  from  planet  to  planet,  forming 
a  link  of  material  communication  between  the  distant 
monads  of  the  universe.  Subsequently,  in  his  address  as 
President  of  the  British  Association  for  the  Advancement 
of  Science,  in  1866,  Grove  further  suggested  that  this  dif¬ 
fused  matter  may  become  a  source  of  solar  heat,“  inasmuch 
as  the  sun  may  condense  gaseous  matter  as  it  travels  in 
space,  and  so  heat  may  be  produced.” 

Humboldt,  also,  in  his  “  Cosmos,”  considers  the  exist¬ 
ence  of  a  resisting  medium  in  space,  and  says  “  of  this 
impeding  ethereal  and  cosmical  matter,”  it  may  be  supposed 

*  Compare  this  with  Prop,  x.,  Book  III.  of  the  “  Principia.” 

■f  “  Vapores  autem,  qui  ex  Sole  et  s tel  1  is  fixis  et  caudis  cometarum 
Oriuntur,  incidere  possunt  per  gravitatem  suam  in  atmosphaeras 
planetarum,  e,  ibi  condensariet  convert!  in  aquam  et  spiritos  humidos 
et  subinde  per  lentem  calorem  in  sales,  et  sulphura,  et  tindturas,  et 
limum,  et  lutem,  et  argillam,  et  arenam,  et  lapidrs,  et  corolla,  et 
substantias  a  ias  terrestres  paulatim  migrate.” — Newton,  “  Principia,” 
lib.  III.,  prop. 
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that  it  is  in  motion,  that  it  gravitates,  notwithstanding  its 
great  tenuity,  that  it  is  condensed  in  the  vicinity  of  the 
great  mass  of  the  sun,  and  that  it  may  include  exhalations 
from  cornets ;  in  which  connexion  he  quotes  from  the 
42nd  proposition  of  the  third  book  of  the  “  Principia.” 
He  further  speaks  comprehensively  of  the  “vaporous 
matter  of  the  incommensurable  regions  of  space,  whether, 
scattered  without  definite  limits,  it  exists  as  a  cosmical 
ether,  or  is  condensed  in  nebulous  masses  and  becomes 
comprised  among  the  agglomerated  bodies  of  the  uni¬ 
verse.”*  Humboldt  also  cites  in  this  connexion  a  sug¬ 
gestion  made  by  Arago  in  the  “  Annuaire  du  Bureau  des 
Longitudes  ”  for  1842,  as  to  the  possibility  of  determining, 
•■by  a  comparison  of  its  refractive  power  with  that  of  terres¬ 
trial  gases,  the  density  of  “the  extremely  rare  matter 
'occupying  the  regions  of  space. ”f 

In  1854  Sir  William  Thomson  published  his  note  “  On 
■the  Possible  Density  of  the  Luminiferous  Ether, ”J  wherein 
he  remarks  “  that  there  must  be  a  medium  of  material 
'communication  throughout  space  to  the  remotest  visible 
'body  is  a  fundamental  conception  of  the  undulatory  theory 
of  light.  Whether  or  no  this  medium  is  (as  appears  to  me 
most  probable)  a  continuation  of  our  own  atmosphere,  its 
existence  cannot  be  questioned.”  He  then  attempts  to 
fix  an  inferior  limit  to  the  density  of  the  luminiferous 
medium  in  interplanetary  space  by  considering  the  mecha¬ 
nical  value  of  sunlight,  as  deduced  from  the  value  of  solar 
radiation  and  the  mechanical  equivalent  of  the  thermal 
unit.  He  concludes  “  that  the  luminiferous  medium  is 
enormously  denser  than  the  continuation  of  the  terrestrial 
atmosphere  would  be  in  interplanetary  space  if  rarefied 
according  to  Boyle’s  law  always,  and  if  the  earth  were  at 
rest  in  a  state  of  constant  temperature,  with  an  atmosphere 
of  the  aCtual  density  at  its  surface.”  The  earth  itself  in 
moving  through  space  “  cannotj  displace  less  than  250 
pounds  of  matter.” 

_  In  1870  W.  Mattieu  Williams  published  his  very  inge¬ 
nious  work  entitled  “  The  Fuel  of  the  Sun,”  in  which, 
apparently  without  any  knowledge  of  what  had  been 
written  before  with  regard  to  an  interstellary  medium,  he 
attempts  to  find  therein  the  source  of  solar  heat — the 
“  solary  fuel  ”  of  Newton.  To  quote  his  own  language — 
“  The  gaseous  ocean  in  which  we  are  immersed  is  but  a 
portion  of  the  infinite  atmosphere  that  fills  the  whole 
:  solidity  of  space,  that  links  together  all  the  elements  of  the 
'universe,  and  diffuses  among  them  light  and  heat,  and  all 
•the  other  physical  and  vital  forces  which  heat  and  light 
'are  capable  of  generating”  (loc.  cit.,  p.  5). 

Since  the  days  of  Newton,  however,  no  one  had  hitherto 
'considered  the  interstellary  matter  from  a  chemical  point 
of  view.  In  1874,  as  already  shown,  the  writer  had,  in 
•extension  of  the  conception  of  Humboldt  that  iis  conden¬ 
sation  gives  rise  to  nebulae,  ventured  the  suggestion  that 
from  an  ethereal  medium  having  the  same  composition  as 
our  own  atmosphere,  the  chemical  elements  of  the  sun  and 
the  planets  have  been  evolved,  in  accordance  with  the 
views  of  Brodie,  Clarke,  and  Lockyer,  by  a  stoichiogenic 
process  ;  so  that  in  the  language  of  Newton’s  Hypothesis, 

all  things  may  be  originated  from  ether.” 

It  was  not,  however,  until  1878  that,  from  a  considera¬ 
tion  of  the  chemical  processes  which  have  gone  on  at  the 
‘earth’s  surface  within  recorded  geological  time,  I  was  led 
to  another  step  in  this  enquiry.  That  all  the  de-oxidised 
‘carbon  found  in  the  earth’s  crust  in  the  forms  of  coal  and 
(graphite,  as  well  as  that  existing  in  a  diffused  state,  as 
bituminous  or  carbonaceous  matter,  has  come,  through 
vegetation,  from  atmospheric  carbonic  acid,  appears  cer¬ 
tain.  To  the  same  source  we  must  ascribe  the  carbonic 
acid  of  all  the  limestones  which,  since  the  dawn  of  life  on 
our  earth,  have  been  deposited  from  its  waters.  It  is 
through  the  sub-aerial  decay  of  crystalline  silicated  rocks, 
and  the  diredt  formation  of  carbonate  of  lime,  or  of  car¬ 

*  “  Cosmos,”  Otte’s  translation,  Harper’s  ed.,  vol,  i.,  pp.  82,  86. 

t  Ibid.,\o\.  iii.,  p.  40. 

t  Trans.  Roy.  Soc.  Edinburgh,  vol.  xxi.,  part  I. ;  and  Ph  Mag., 
J855,  yol.  ix.,  p.  36. 
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bonate  of  magnesia  and  alkalies  which  have  readied  on  the 
calcium  salts  of  the  primeval  ocean,  that  all  limestones 
and  dolomites  have  been  generated.  These,  apart  from 
the  coaly  matter,  hold,  locked  up  and  withdrawn  from  the 
adrial  circulation,  an  amount  of  carbonic  acid  which  may 
be  probably  estimated  at  not  less  than  200  atmospheres 
equal  in  weight  to  our  own.  That  this  amount,  or  even  a 
thousandth  part  of  it,  could  have  existed  at  any  one  time 
in  our  terrestrial  atmosphere  since  the  beginning  of  life  on 
our  planet  is  inconceivable,  and  that  it  could  be  supplied 
from  the  earth’s  interior  is  an  hypothesis  equally 
untenable. 

I  was  therefore  led  to  admit  for  it  an  extra-terrestrial 
source,  and  to  maintain  that  the  carbonic  acid  has  thence 
gradually  come  into  our  atmosphere  to  supply  the  defi- 
ciences  created  by  chemical  processes  at  the  earth’s  sur¬ 
face.  Since  similar  processes  are  even  now  removing  from 
our  atmosphere  this  indispensable  element,  and  fixing  it 
in  solid  forms,  it  follows  that  except  volcanic  agency, 
which  can  only  restore  a  portion  of  what  was  primarily 
derived  from  the  atmosphere,  there  are  on  earth,  besides 
organic  decay,  only  the  artificial  processes  of  human  in¬ 
dustry  which  can  furnish  carbonic  acid  ;  so  that  but  for  a 
supply  of  this  gas  from  the  interstellary  spaces  now,  as  in 
the  past,  vegetation,  and  consequently  animal  life  itself, 
would  fail  and  perish  from  the  earth  for  want  of  this 
“  food  of  planets.” 

Such  were  the  conclusions,  based  on  an  induction  from 
the  fadts  of  modern  chemistry  and  geology,  which  I  enun¬ 
ciated  in  my  papers  in  1878  and  18.80,  already  quoted  in 
the  first  part  of  this  essay.  I  was  at  that  time  un¬ 
acquainted  with  the  Hypothesis  of  Newton,  and  with  his 
remarkable  reasoning  contained  in  the  41st  proposition  of 
the  third  book  of  the  “  Principia,”  in  which  he,  so  far  as 
was  possible  with  the  chemical  knowledge  of  his  time, 
anticipated  my  own  argument,  and  showed  how  and  in 
what  manner  the  interstellary  ether  may  really  afford  the 
“  food  of  planets,”  and,  in  a  sense,  “  the  material  principle 
of  life.” 

I  have  thus  endeavoured  to  bring  before  the  Philosophi¬ 
cal  Society  of  Cambridge  a  brief  history  of  the  develop¬ 
ment  of  this  conception  of  an  interstellary  medium,  and 
to  show  that  the  thought  of  two  centuries  has  done  little 
more  than  confirm  the  almost  forgotten  views  of  Newton. 
It  is  with  feelings  of  peculiar  gratification  that  I  have  been 
able  to  indite  these  pages  within  the  very  walls  of  the 
college  in  which  our  great  philosopher  lived  and  laboured, 
and  where,  combining  all  the  science  of  his  time  with  a 
foresight  which  seems  well-nigh  divine,  he  was  enabled,  in 
the  words  of  the  poet,  “  to  think  again  the  great  thought 
of  the  creation.” 


Alkali,  &c.,  Works  Regulation  Adi,  1881. — The  fol¬ 
lowing  circular  has  been  sent  by  the  Secretary  of  the 
Local  Government  Board  to  the  owner,  lessee,  occupier, 
or  other  person  carrying  on  any  work  to  which  the  Alkali, 
See.,  Works  Regulation  Adt,  1881,  applies: — Sir, — I  am 
diredted  by  the  Local  Government  Board  to  refer  to  their 
Circular  of  the  31st  of  December  last,  in  which  they  drew 
your  attention  to  the  requirements  of  the  Alkali,  &c., 
Works  Regulation  Adt,  1881,  with  respedt  to  the  registra¬ 
tion  of  the  several  kinds  of  Works  to  which  the  Adt  applies. 

I  am  diredted  to  remind  you  that,  under  Subsedtion  (3)  of 
Sedtion  n  of  the  Adt,  application  for  Certificates  of  Regis¬ 
tration  is  required  to  be  made  in  the  month  of  January  or 
February  in  every  year;  and  that,  under  Subsedtion  (6), 
the  owner  of  any  work  which  is  carried  on  after  the  1st 
day  of  April,  1882,  without  being  registered,  exposes  him¬ 
self  to  a  penalty  not  exceeding  Five  Pounds  for  every  day 
during  which  it  is  so  carried  on.  If,  therefore,  your 
Works  come  within  the  Adt,  it  is  necessary  that  an  appli¬ 
cation  for  a  Certificate  of  Registration  in  respedt  of  them 
should  be  made  to  the  Board  in  the  prescribed  form,  of 
which  a  copy  is  enclosed,  without  any  further  delay. — I  am. 
Sir,  your  obedient  servant,  John  Lambert,  Secretary. 
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deposited  by  the  above  water,  and  in  the  present  paper 
completes  the  examination  of  the  spring  by  a  most  elaborate 
analysis  of  the  saline  constituents  of  the  water.  The  flow 
per  minute  is  not  less  than  101  gallons.  The  density  of 
the  water  is  o-gggg2.  Full  details  are  given  as  to  the 
methods  employed  in  the  analysis.  The  final  result  may 
be  tabulated  as  follows  : — 

Parts  in  10,000  Water. 


During  the  evening  a  ballot  was  held,  Dr.  Hodgkinson 
and  Mr.  Kingzett  being  appointed  scrutineers.  The 
following  gentlemen  were  declared  duly  elected: — H.  J. 
Alford,  H.  L.  Buckeridge,  A.  Blaikie,  J.  J.  Beringer, 
W.  E.  Bush,  G.  W.  Davies,  J.  F.  Heyes,W.  Hamilton,  T. 
Isherwood,  H.  H.  Philipps, T.  Pitt,  H. Porter,  G.  McRobert, 
C.  H.  Ridsdale,  V.  0.  Sells,  L.  T.  Thorne,  S.  Young. 
The  following  certificates  were  read  for  the  first  time  : — 
J.  Brown,  H.  H.  Crawley,  U.  K.  Dutt,  T.  Donnelly,  R. 
Mar,  J.  T.  Smith. 

During  the  evening  the  Chairman  mentioned  that  the 
Council  had  proposed  the  following  changes  in  the  Officers 
of  the  Society  for  the  ensuing  year: — Dr.  Gilbert,  Presi¬ 
dent  ;  Dr.  Schunck  and  Mr.  P.  Griess  as  Vice-Presidents  ; 
Drs.  Atkinson  and  Japp,  Capt.  Abney,  and  Mr.  O’Sullivan 
as  Ordinary  Members  of  the  Council  instead  of  Dr.  Tidy 
and  Messrs.  Carteighe,  Roberts,  and  Warington. 

The  following  papers  were  read  : — 

“  On  Benzyl  Phenol  and  its  Derivatives  ( Part  11.)”  by 
E.  H.  Rennie.  In  a  previous  paper  the  author  suggested 
that  from  the  great  resemblance  between  the  reactions  ex¬ 
hibited  by  para-cresol  and  benzyl-phenol,  the  latter 
belongs  to  the  para  series  of  compounds.  The  present 
investigation  has  fully  confirmed  this  view.  The  author 
has  prepared  and  studied  the  following  derivatives  : — 
Benzyl-phenol-sulphonic  Acid — On  account  of  the  unstable 
nature  and  great  solubility  of  this  substance  it  was  found 
impossible  to  obtain  it  pure.  Mono-nitro-benzyl-phenol 
was  obtained  in  golden-yellow  prisms  melting  at  740  to  750. 
Its  potassium  salt  is  deep  red  when  dried  at  ioo°.  Amido- 
benzyl-phenol ;  Dinitro-benzyl-phenol,  melting  at  87°  to 
88°.  Its  potassium  salt  is  orange.  By  the  adtion  of  con¬ 
centrated  nitric  acid  on  this  substance,  trinitro-benzyl- 
phenol  is  obtained.  The  author  then  studied  the  oxida¬ 
tion  of  trinitro-benzyl-phenol  with  chromic  liquor,  &c. 
By  the  adtion  of  nitric  acid  on  nitro-bromo-benzyl-phenol, 
ortho-brom-dinitro-phenol  was  obtained,  instead  of  tri¬ 
nitro-benzyl-phenol.  When  nitric  acid  adts  on  potassium 
bromo-sulphonate,  the  same  nitro-bromo-derivative  is  ob¬ 
tained  as  when  bromine  adts  on  the  potassium  nitro- 
sulphonate.  The  formulae  of  the  bromo-sulphonate  and 
of  the  nitro-sulphonate  must  therefore  be  symmetrical. 
This  can  only  be  the  case  if  benzyl-phenol  is  a  para  deri¬ 
vative.  Other  considerations  point  to  the  same  result, 
and,  in  addition,  the  author  has  been  able  to  furnish  a 
diredt  proof  that  benzyl-phenol  is  a  para  derivative.  By 
the  oxidation  of  benzyl-phenyl-methyl-ether  with  alkaline 
permanganate  a  neutral  substance  is  obtained,  melting  at 
61°  to  62".  This  body  has  the  composition  of  methoxy- 
benzo-phenon.  Now  Grucarevic,  and  Merz  and  Doebner 
have  shown  that  by  treating  phenol  with  two  molecules  of 
benzoyl  chloride  and  some  zinc  chloride  a  benzoyl-phenyl- 
benzoate  was  obtained,  which,  on  saponification,  yielded 
potassic  benzoate  and  para-oxy-benzo-phenon.  Now  if 
benzyl -phenol  be  a  para-derivative,  the  methyl-ether  of 
para-oxy-benzo-phenon  must  be  identical  with  the  body 
produced  by  the  oxidation  of  benzyl-phenly-methyl-ether. 
The  author  therefore  prepared  some  para  oxy-benzo- 
phenon,  melting  at  134°,  and  converted  it  into  the  methyl- 
ethyl  by  KHO  and  Mel,  &c.,  and  found  this  methyl-ether 
to  be  identical  with  the  substance  mentioned  above  in 
every  respedt,  melting  at  6i°  to  62°,  &c.  The  two  sub¬ 
stances  being  identical,  benzyl-phenol  must  be  a  para- 
derivative. 

“  On  the  Chemical  Examination  of  the  Buxton  Thermal 
Water,"  by  J.  C.  Thresh.  In  a  previous  paper  the  author 
ommunicated  the  results  of  an  examination  of  the  sinter 


Calcium  bicarbonate . 

2’00I4 

Magnesium  carbonate 

0-8587 

Ferrous  carbonate . 

0-0044 

Manganous  carbonate 

0-0040 

Barium  sulphate  . 

0-0069 

Calcium  sulphate  . 

0-0373 

Potassium  sulphate . 

0-0888 

Sodium  sulphate  . 

0-1205 

Lead  sulphate . 

o-ooo6 

Sodium  nitrate . 

0-0037 

Calcium  fluoride  . 

0-0028 

Sodium  chloride  . 

0-4412 

Ammonium  chloride . 

0-0003 

Magnesium  chloride . 

0-1361 

Silicic  acid . 

0-1356 

Lithium  . 

trace 

Strontium . 

trace 

Phosphoric  acid . 

trace 

Organic  matter  . . 

0-0033 

Free  CO, . 

0-0287 

Free  nitrogen . 

0-0272 

Total  .. 

3'9OI5 

The  author  also  quotes  the  analyses  of  previous  observers. 

“  On  Retrograde  Phosphates,"  by  F.  J.  Lloyd.  It  has 
long  been  known  that  in  some  superphosphates  the  per¬ 
centage  of  soluble  phosphate  originally  present  gradually 
decreases.  The  phosphate  which  has  thus  become  in¬ 
soluble  in  water  is  termed  retrograde  phosphate.  Two 
questions  are  connected  with  this  change, — What  is  the 
exadt  composition  of  these  retrograde  phosphates?  and 
can  retrograde  phosphates  be  estimated  ?  The  author  has 
directed  his  attention  almost  entirely  to  answering  the 
second  question.  He  gives  a  resume  of  the  subjedt  up  to 
the  present  time.  The  author  first  investigates  the  solvent 
adtion  of  an  alkaline,  a  neutral,  and  an  acid  solution  of 
ammonium  citrate  on  giound  coprolites,  bone-ash,  and 
precipitated  phosphates.  He  finds  that  while  coprolites, 
bone-ash,  and  bone-meal  are  less  soluble  in  an  ammonia- 
cal  solution  than  in  a  neutral  solution,  precipitated  phos¬ 
phates  are  more  soluble  in  the  alkaline  solution.  The 
author  next  diredted  his  attention  to  the  effedts  produced 
by  the  quantity  of  citric  acid  and  by  the  quantity  of 
ammonia  present  on  the  solubility  of  the  above  sub¬ 
stances.  '  20,  30,  and  40  per  cent  solutions  of  citric  acid 
were  used,  and  the  quantity  of  ammonia  present  was 
varied,  so  that  in  one  case  an  excess  of  ammonia  was  pre¬ 
sent  sufficient  to  neutralise  one-fourth  of  the  citric  acid, 
and  in  the  other  an  excess  equal  to  one-half  the  citric 
acid.  The  author  concludes  that  an  ammoniacal  solution 
of  ammonium  citrate,  whatever  its  strength,  does  not  adt 
upon  mineral  phosphates  or  bone-ash,  but  is  capable  of 
dissolving  precipitated  calcium  phosphate.  The  next 
question  was  to  decide  whether  these  ammoniacal  solu¬ 
tions  adt  upon  the  retrograde  phosphates.  After  many 
experiments  with  the  methods  of  Fresenius,  Petermann, 
Joulie,  &c.,  the  author  found  that  the  most  accurate 
results  were  obtainedby  extracting  1  grm.  of  the  phosphate 
with  50  c.c.  of  a  cold  ammoniacal  solution  of  ammonium 
citrate  containing  30  or  40  per  cent  of  citric  acid,  and  that 
the  error,  whatever  it  may  be,  consists,  not  in  finding 
more  retrograde  phosphate  than  actually  exists,  but  in  not 
finding  all  that  is  present. 

“  Contributions  to  our  Knowledge  of  the  Composition  of 
Alloys  and  Metal  Work,  for  the  most  part  Ancient,"  by 
W.  Flight.  This  paper  consists  of  a  series  of  analyses 
1  of  various  ancient  coins,  &c.  (1)  Facts  relating  to  the 
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History  of  Copper-nickel  Coinage.  The  author  has  ana¬ 
lysed  some  old  BaClrian  coins,  about  230  B.C.  They  con¬ 
tain  about  77  per  cent  of  copper,  20  per  cent  nickel,  with 
cobalt  and  iron  in  smaller  quantities.  (2)  Some  curious 
Square  Coins  of  Ancient  India  500  B.C.  were  examined. 
These  contained  89  per  cent  silver,  4  per  cent  copper, 
4  per  cent  lead,  with  silver  chloride,  gold,  and  graphite. 

(3)  A  Figure  of  Buddha  contained  57  per  cent  Ag,  4  per 
cent  AgCl,  37  per  cent  Cu,  with  gold  and  graphite. 

(4)  Bidrai  Ware,  India,  from  Secunderabad.  This  con¬ 

sists  of  boxes,  or  bottles,  or  bowls  of  an  alloy  containing 
94  per  cent  Zn,  4  per  cent  Cu,  i’5  per  cent  Pb,  into  the 
surface  of  which  thin  sheet-silver  is  inlaid.  (5)  Koft  Gari 
Work  from  the  Punjab,  near  Cashmere.  The  groundwork 
consists  of  iron  blued  by  heat,  and  with  a  design  of  gold 
and  silver.  (6)  A  Sickle  found  at  the  foot  of  a  Sphinx  at 
Karnak.  Its  composition  was — Si02,  n-g  per  cent; 
Fe304,  5-1  ;  CaC03,  cci;  Fe203,  64-6;  water,  182; 
nickel,  trace.  This  was  supposed  to  be  one  of  the  oldest 
pieces  of  iron  in  existence.  (7)  Piece  of  Iron  found  in 
the  Air  Passages  of  the  Great  Pyramid.  The  interest  of 
these  two  specimens  of  old  iron  is  that  from  their  analyses 
they  appear  not  to  be  of  meteoric  origin,  but  to  have  been 
manufactured.  (8)  Double  Hook  of  Bronze  found  in  an 
Air  Passage  of  the  Great  Pyramid.  It  contained  997  per 
cent  Cu.  (9)  Bronze  Figures  brought  from  Egypt  by  Mr. 
John  Dixon,  supposed  to  be  of  Ptolemaic  origin.  A  figure 
of  Isis  contained  68-4  per  cent  Cu,  47  per  cent  Fe,  227 
per  cent  Pb,  1*5  As,  traces  Ni  and  Sb,  and  o-g  per  cent  Sn. 
Another  bronze  contained  82'2  per  cent  Cu,  i5'8  per  cent 
Pb,  2*o  per  cent  Sn.  (10)  Copper  Spear-heads  from 
Cyprus  contained  Cu  97  to  gg  per  cent,  Fe  07.  to  1*3  per 
cent,  As  trace  to  17  per  cent,  &c.  (11)  Copper  Axe-heads 

from  near  Bethlehem  contained  997  per  cent  Cu. 

(12)  Hebrew  Shekel,  weighed  i4'27  grms. ,  contained 
97'6  per  cent  Ag,  o  6  per  cent  Au,  0  6  per  cent  Cu. 

(13)  Various  Cypriote,  Roman,  and  Greek  Bronzes  con¬ 
tained  78  to  87  per  cent  Cu,  87  to  107  per  cent  Sn,  17  to 
g  per  cent  Pb.  (14)  Inca’s  Pin  from  a  Mummy  at  Arica, 
82  per  cent  Ag,  17  per  cent  AgCl,  161  Cu.  (15)  Bronze 
Bar  from  Temple  in  Bolivia,  Cu  93^2  per  cent,  Sn  67  per 
cent. 

“  On  the  Dissociation  of  Chlorine ,”  by  A.  P.  Smith  and 
W.  B.  Lowe.  In  1879  Meyer  showed  that  the  vapour- 
density  of  chlorine  at  1200°  to  1500°  was  two-thirds  of  its 
vapour-density  at  6oo°.  It  occurred  to  one  of  the  authors 
that  if  chlorine  was  passed  through  a  tube  into  potassium 
iodide  less  iodine  might  be  liberated  when  the  tube  was 
heated  than  when  cold.  The  authors  have  tested  this 
point,  and  conclude  that  less  iodine  is  liberated  by  chlo¬ 
rine  after  heating  to  1030°  than  by  chlorine  which  has  not 
been  so  heated ;  or,  to  use  their  own  phraseology,  1  grm.  of 
chlorine  at  6°  becomes  0744  grm.  Cl  at  1030°.  What 
becomes  of  the  rest  is  not  stated. 

The  Society  then  adjourned  to  March  2,  when  the  fol¬ 
lowing  papers  will  be  read  : — “  On  the  Luminous  Incom¬ 
plete  Combustion  of  Ether  and  other  bodies  at  Tempera¬ 
tures  below  Redness,”  by  W.  H.  Perkin  ;  “  On  the  Action 
of  Aldehyd  on  Phenanthraquinon  in  Presence  of  Ammo¬ 
nia,”  by  F.  R.  Japp  and  F.  W.  Streatfield ;  “On  the 
Application  of  the  Aldehyd  and  Ammonia  Reaction  in 
Determining  the  Constitution  of  Quinon,”  by  F.  R.  Japp 
and  F.  W.  Streatfield. 


THE  METEOROLOGICAL  SOCIETY. 
Monthly  Meeting,  Wednesday,  February  15, 1882. 

Mr.  J.  K.  Laughton,  M.A.,  F.R.A.S.,  President,  in  the 

Chair. 


The  following  gentlemen  were  balloted  for  and  duly 
elected  Fellows  of  the  Society: — W.  Avonsberg,  J.P.  ; 
W.  G.  Birchby ;  J.  Rand  Capron,  F.R.A.S.;  P.  Crowley, 
F.Z.S. ;  W.  W.  Culcheth,  M.  Inst.  C.E. ;  D.  Cunningham, 
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M.  Inst.  C.E. ,  F.S.S. ;  S.  Cushing;  W.  N.  Greenwood 
E.  Kitto;  J.  Mansergh,  M.  Inst.  C.E.;  G.  Oliver,  M.D. ! 
H.  S.  H.  Shaw,  Assoc.  M.  Inst.  C.E. ;  G.  W.  Stevensonl 
M.  Inst.  C.E.,  F.G.S. ;  and  W.  H.  Tyndall. 

The  Papers  read  were  : — 

“  Notes  of  Experiments  on  the  Distribution  of  Pressure 
upon  Flat  Surfaces  Perpendicularly  Exposed  to  the  Wind," 
by  C.  Burton,  B.A.,  F.R.A.S.,  and  R.  H.  Curtis,  F.M.S. 
In  the  present  stale  of  aero-dynamics  it  seems  to  be  im¬ 
possible  to  make  an  a  priori  investigation  of  the  distribution 
of  pressure  on  a  surface  exposed  to  the  impact  of  the  fluid 
in  motion  without  introducing  such  limitations  as  render 
the  solutions  arrived  at  widely  divergent  from  the  results 
obtained  by  the  experiments  hitherto  made.  The  authors 
therefore  proposed  to  themselves  to  attack  the  problem 
from  the  experimental  side  only  by  a  method  which,  as 
far  as  they  know,  has  not  been  applied  in  the  case  of  air, 
viz. ,  the  application  of  Pitot’s  tube,  suitably  modified  in 
form,  to  tbe  simultaneous  measurement  of  the  pressures 
at  the  centre  and  at  any  excentrically  situated  point  of  a/ 
pressure  plate  of  known  dimensions.  The  results  of  the 
preliminary  experiments  are  given  in  the  present  paper.  ,, 

“  The  Principle  of  New  Zealand  Weather  Forecasts," 
by  Commander  R.  A.  Edwin,  R.N.,  F.M.S. 

“  The  High  Atmospheric  Pressure  of  the  Middle  of 
January,  1882,”  by  H.  Sowerby  Wallis,  F.M.S. 

The  Electrical  Thermometer  lent  by  Messrs.  Siemens 
Bros,  for  observing  the  temperature  of  the  air  at  the  summit 
of  Boston  Church  tower  was  also  exhibited. 


CORRESPONDENCE. 


RETROGRADE  PHOSPHATES. 

To  the  Editor  of  the  Chemical  News. 

Sir, — With  respeCt  to  Mr.  Lloyd’s  paper  on  “  Retrograde 
Phosphates,”  read  last  evening  before  the  Chemical  Society, 
I  would  draw  attention  to  the  unfairness  of  the  manner  in 
which  the  ammonium  citrate  is  now  generally  employed  on 
the  Continent.  The  habit  now  usually — or,  to  say  the 
least  very  frequently — is  to  specify  a  superphosphate  as 
containing  so  much  “  soluble,”  so  much  “  assimilable,” 
and  so  much  “  insoluble.”  Now  that  portion  character¬ 
ised  by  the  second  of  these  terms,  “assimilable,”  is  esti¬ 
mated  by  means  of  a  solution  of  ammonium  citrate  (say 
Joulie’s),  and  is  that  portion  of  the  phosphate  which, 
though  insoluble  in  water,  is  taken  up  by  the  ammonium 
citrate.  Many  Continental,  and  more  particularly  French, 
agricultural  chemists  assert  this  portion  of  the  phosphate 
to  be  “  assimilable,”  and  state  it  as  such  in  their  analyses. 
Such  may  be  the  case,  and  it  is  even,  I  may  say,  probable 
that  if  the  choice  is  to  lie  between  two  portions  of  tri- 
calcic  phosphate, — one  of  them  soluble  in  neutral  ammo¬ 
nium  citrate,  the  other  insoluble — the  former  would  be 
found  more  easily  assimilable  than  the  latter  ;  but  the  use 
of  the  word  “  assimilable  ”  as  applied  to  such  soluble 
phosphate  assumes  this  unfairly,  and  the  expression  has 
a  pernicious  tendency  to  mislead  the  public.  Not  only 
this,  however.  The  ammonium  citrate  solution  is  even  a 
better  solvent  for  both  aluminium  and  ferric  phosphates 
than  it  is  for  calcic  phosphate,  and  these  which  are,  we 
may  say,  constantly  present  in  large  proportion  in  retro¬ 
grade  phosphates  are  taken  into  solution  by  the  citrate 
even  more  readily  than  the  calcic  phosphate  is  ;  so  that 
these  phosphates — whose  utility  from  an  agricultural  point 
of  view  has  been  contested  by  many,  or  denied  entirely  by 
some — are  by  this  mode  of  treatment  classed  as  “  assimi¬ 
lable.”  If  the  general  use  of  the  ammonium  citrate  is  to 
be  accepted  in  this  country,  and  I  see  no  reason  why  it 
should  not,  affording  as  it  does  some  distinction  as  to  the 
solubility, and  possibly  the  more  ready  assimilability.of  those 
more  insoluble  portions  of  artificial  manures — let  those  por* 
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tions  of  phosphate  estimated  by  it  be  characterised  simply 
as  “  soluble  in  ammonium  citrate,”  and  in  no  other  manner, 
and  let  the  misleading  expression  “  assimilable”  be  once  for 
all  discarded.  The  farmer  will  soon  learn  by  practical 
experience  what  is  the  agricultural  value  of  the  ammonium 
citrate  test,  and  doubtless  that  part  of  a  manure  estimated 
by  it  will  not  fail  to  find  its  proper  value  in  the  market ; 
but  at  least  he  will  not  have  been  victimised  by  a  delusive 
misnomer.  I  believe  I  am  right  in  stating  that  this  am¬ 
monium  citrate  test  is  the  invention  of  a  large  French 
manure  manufacturer,  and  one  can  well  understand  this  to 
be  the  case,  seeing  how  favourable  its  indications  are  to 
the  manufacturers’  interests  rather  than  to  those  of  the 
farmer. — I  am,  &c., 

F.  Maxwell  Lyte. 

Science  Club,  4,  Savile  Row, 

February  17, 1882. 


SACCHARIMETRY. 

To  the  Editor  of  the  Chemical  News. 

Sir, — There  seems  to  me  to  exist  a  widespread  misappre¬ 
hension  regarding  the  limits  for  the  rational  use  of  Clerget’s 
method  for  correcting  the  readings  of  the  optica!  sacchari- 
meter,  and  an  expression  of  dissent  from  my  views  on  the 
subject,  in  your  recent  review  of  a  book  on  sugar  analysis, 
of  which  I  am  author,  is  the  occasion  of  this  communica¬ 
tion,  in  which,  with  all  deference  to  the  reviewer,  I  desire 
to  amplify  the  matter  somewhat.  The  passage  referred 
to  in  the  above  work,  in  mentioning  Clerget’s  method,  is 
as  follows : — “  It  must  be  remembered  that  the  process  is 
entirely  inapplicable  when  any  optically-aCtive  body  is 
present  besides  cane  or  invert  sugar,  and  also  if  the  invert 
sugar  itself  exists  in  an  inactive  condition  as  regards 
polarised  light.” 

The  process  has  been  recommended  direCtly  or  implicitly 
in  many  of  the  books  and  journals  for  the  correction  of  the 
error  caused  by  optically-aCtive  impurities  in  general ,  and 
one  author  has  even  employed  it  for  sugars  containing 
large  proportions  of  commercial  grape  sugars,  notwith¬ 
standing  that  this  substance  is  dextrogyrate  at  all  tem¬ 
peratures,  and  generally  contains  much  dextrin  and 
soluble  starch  with  a  dextro-rotation  of  about  three  times 
that  of  dextrose. 

It  appears  to  me  that  it  is  only  necessary  to  refer  to  the 
experimental  basis  of  the  method  to  make  perfectly  clear 
the  faCt  that  the  formula  derived  therefrom,  and  from  which 
the  table  is  calculated,  admits  and  takes  into  account  only 
the  disturbing  action  of  invert  sugar  of  the  variety  pro¬ 
duced  by  acids  on  cane  sugar  of  known  rotatory  power  at 
given  temperatures  ;  consequently  any  other  body  present, 
either  before  or  after  inversion,  of  a  different  optical  power 
from  the  cane  or  invert  sugars,  or  which  acquires  such 
property  through  inversion,  will  alter  the  legitimate  con¬ 
clusion  which  the  method  is  adapted  to  give.  Clerget 
(Aim.  Phys.  Cliim.  [3],  xxvi.,  175  ;  Ann.  Chem.  Pharm., 
lxxii.,  145)  found  that  cane  sugar  reading  +100°  on  the 
saccharimeter  if  submitted  to  complete  inversion  by  acids, 
showed  — 440,  making  a  difference  of  1440.  He  also  found 
that  the  rotation  of  the  inverted  sugar,  unlike  that  of  cane 
sugar,  varied  with  the  temperature,  and  to  such  an  extent 
that,  very  approximately,  for  every  degree  Centigrade  the 
temperature  was  raised,  the  rotation  sank  0-5°,  so  that  at 
0°  C.  the  aCtion  is  expressed  by  T0=i44— If  S  re¬ 
presents  the  sum  or  difference  of  the  readings  before  and 
after  inversion,  t  the  temperature  of  the  inverted  solution 
when  tested,  and  R  the  corrected  percentage  of  cane  sugar, 
then — 

144- :  100  :  :  S  :  R, 

'whence — 

p  _  200  S 
~  288  —  t' 

’from  which  formula  the  table  was  calculated. 

The  whole  process  thus  stands  strictly  upon  Clerget’s 
'experiment  in  which  only  two  rotatory  bodies  have  any 


part,  and  the  readings  must  be  the  resultant  of  the  specific 
rotatory  powers  of  these  sugars  and  nothing  else.  The 
following  is  a  list  of  some  of  the  substances  that  may 
exist  in  a  saccharine  material  to  be  tested,  with  the 
approximate  specific  rotatory  powers ;  there  are  many 
more  known  to  be  optically  aCtive,  but  which  have  been 
little  studied  in  this  respeCt.  If  it  is  allowed  that  the 
above  formula  is  based  only  on  the  optical  properties  of 
cane  and  invert  sugar,  it  is  hard  to  see  how  a  mixture 
containing  in  addition  one  or  all  of  the  succeeding  bodies, 
with  rotative  powers,  not  only  varying  largely,  but  also 
different  in  acid,  neutral  or  alkaline  solution,  could  give 
results  at  all  agreeing  with  what  should  be  expected  from 
cane  and  invert  sugar  alone  : — 

Cane  sugar  .  \_d]j  73 '8 

Dextrose .  „  52*5 

Invert  sugar  (gen.  formula)  . .  [<i]d  t  =  (27-9  -0'32  t 

Tuchschmid. 

Hd  =  I39'3 
[a]j  =  212  to  139 
Strongly  to  the  left 
>» 

[«]d  =  347 

..  =  -35-3 

[a]  d  acid  25'  16 

alkaline  NaOH  — 2'22 
,,  NH40— 1167 

[a]/  acid  35-09 

alkaline  —  7-50 
d  neutral  —6-23 

A  faCt  showing  the  unreliability  of  the  process  in  many 
cases,  and  deduced  from  my  own  experience  and  the 
published  results  of  others,  is  that  the  corrected  percentage 
of  cane  sugar  is  often  lower  than  the  first  reading,  while 
theoretically  the  reverse  should  be  the  case,  as  invert 
sugar  at  all  ordinary  temperatures  possesses  a  laevo-rota- 
tion,  making  the  first  reading  too  low. 

Landolt,*  a  high  authority  on  such  subjects,  states 
distinctly  that  the  results  given  by  Clerget’s  method  are 
unreliable  when  optically-aCtive  bodies  other  than  invert 
sugar  are  present,  and  that  in  beet-sugar  syrups  organic 
acids  are  set  free  on  inversion,  which  turn  the  polarised 
ray  partly  to  the  right  and  partly  to  the  left. 

The  inapplicability  of  the  method  when  only  inactive 
invert  sugar  exists  in  the  solution  consists  in  its  being 
unnecessary. — I  am,  &c., 

J.  H.  Tucker, 

Philadelphia. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  oi  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Stances,  de  VAcademie 
dcs  Sciences.  No.  4,  January  23,  1882. 

Explosive  Wave. — M,  Berthelot. — The  author  holds 
that  his  recent  experiments  on  the  propagation  of  explo¬ 
sive  phenomena  in  gases  reveal  the  existence“of  a  new 
kind  of  undulatory  movements  of  a  mixed  order,  produced 
by  a  certain  concordance  of  physical  and  of  chemical  im¬ 
pulses  within  matter  which  is  undergoing  transformation. 
The  speed  of  the  explosive  wave  is  totally  different  from 
that  of  sound-waves  propagated  in  the  same  medium. 

Specftroscopic  Observations  by  Ivlono-chromatic 
Light. — C.  V.  Zenger. — The  author  has  shown  the  power 
of  dispersion  presented  by  combining  in  a  parallelepipedon 

*  “Optische  Drehungsvermogen,  p.  181  ;  Jo  urn.  t’rakt,  Chem., 
ciii.,  p.  22. 


Maltose 
Dextrin 
Beet  gum  . . 
Soluble  starch  . 
Glutaminic  acid 
Albumen  . . 
Aspariginic  acid 


Asparigine 
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Chemical  Notices  from  Foreign  Sources. 


two  prisms  having  very  different  indices  for  red  and  violet 
light,  and  equal  indices  for  light  of  mean  refrangibility. 
He  finds  that  among  the  liquids  which  furnish  at  once 
a  sufficiently  powerful  dispersion,  a  perfedt  transparency, 
and  the  total  reflection  of  the  red  and  the  violet  part, 
benzol  and  benzylene,  combined  with  quartz,  eliminate 
the  extreme  red,  whilst  pure  anethol  eliminates  the  ex¬ 
treme  violet. 

Remarks  on  the  Note  of  MM.  Mignon  and  Rouart 
on  Processes  of  Coppering. — F.  Weil. — The  author 
endeavours  to  show  that  his  system  differs  less  from  that 
of  MM.  Mignon  and  Rouart  than  their  letter  of  Jan.  gth 
would  seem  to  imply. 

Determination  of  the  Nodes  in  Columns  of  Vibrating 
Air  by  means  of  the  Microphone. — J.  Serra-Carpi.— 
Not  suitable  for  abstraction. 

No.  5,  January  30,  1882. 

Combination  of  Carbonic  Acid  with  Water. — S. 
Wroblewski. — Whilst  examining  the  solubility  of  car¬ 
bonic  acid  in  water  under  high  pressures,  the  author  has 
found  evidence  of  the  existence  of  a  hydrate  of  carbonic 
acid,  easily  dissociable  and  capable  of  being  formed  by 
pressure,  like  Ogier’s  hydrochlorate  of  hydrogen  phos¬ 
phide.  This  hydrate  probably  contains  equal  volumes  of 
carbonic  gas  and  of  watery  vapour,  but  this  point  is  not 
yet  direCtly  established. 

Silico-molybdic  Acid. — F.  Parmentier. — The  author 
has  isolated  silico-molybdic  acid,  perfectly  crystallised,  in 
the  shape  of  yellow  cubo-oCtahedra,  without  aCtion  upon 
polarised  light.  They  melt  about  450  in  their  water  of 
crystallisation,  and  are  decomposed  below  ioo°.  The  acid 
is  very  soluble  in  water  and  in  dilute  acids,  and  forms 
crystalline  salts  with  bases.  Alkaline  carbonates  and 
ammonia  in  excess  decompose  it  with  a  precipitation  of 
silica.  Silico-molybdic  acid  resembles  phospho-molybdic 
acid  in  colour  and  crystalline  form.  But  it  is  less  stable. 
Ammonium  phospho-molybdate  is  insoluble,  whilst  silico- 
molybdic  acid  gives  no  precipitate  with  ammoniacal  salts, 
save  in  very  concentrated  solutions.  Phospho-molybdic 
acid  gives  an  insoluble  compound  with  potassa,  whilst 
silico-molybdic  acid  gives  no  precipitate,  even  in  the  most 
concentrated  solutions  of  potassium  salts.  Salts  of 
caesium  and  rubidium,  even  when  present  in  small  quan¬ 
tity  along  with  other  alkaline  salts,  may  be  detedted  by 
means  of  silico-molybdic  acid.  The  rubidium  silico- 
molybdate  is  slightly  soluble,  whilst  the  corresponding 
caesium  salt  is  totally  insoluble,  by  which  means  the  two 
may  be  separated. 

New  Combinations  of  Aldehyds  with  Phosphonium 
Iodide. — J.  de  Girard. — By  the  adtion  of  propylic  acetal 
upon  phosphonium  iodide  the  author  obtains  a  compound, 
(CsHjoO^PH^.  He  has  ascertained  that  the  propionic, 
salicylic,  and  benzoic  aldehyds  yield,  on  contadt  with 
phosphonium  iodide,  compounds  of  the  same  order. 

Vapour- Density  of  Sulphuryl  Perchloride.  —  J. 
Ogier. — The  author  concludes  from  his  results  that  the 
true  gaseous  density  of  pyro  sulphuryl  chloride,  not  disso¬ 
ciated,  below  200°,  is  equal  to  3*72.  The  weight  of  a 
litre  is  therefore  4-809  grms.,or  for  22-32  litres  107-5  grms. 
The  double  formula,  S2G5Cl2  =  2i5  grms.,  to  which  the 
atomic  weight  O  =  16  leads,  cannot  be  admitted,  except  we 
assume  at  the  same  time  that  the  gaseous  molecule  may 
occupy  8  volumes  of  vapour. 

Formation  of  an  Aldehyd-Aceton  and  of  a  Glycol 
of  the  Aromatic  Series. — E.  Burcker. — The  new  aldehyd- 
aceton  is  a  faintly  yellowish  liquid  of  a  pleasant  odour  and 
a  burning  taste.  It  boils  at  2350,  and  is  decomposed  at  a 
somewhat  higher  temperature.  It  is  easily  soluble  in 
alcohol,  ether,  chloroform,  and  benzol,  and  is  insoluble  in 
water.  It  reduces  the  solution  of  silver  nitrate,  but  does 
not  combine  with  alkaline  bisulphites.  On  treatment 
with  nascent  hydrogen  it  produces  a  diatomic  alcohol,  a 
glycol  at  once  primary  and  secondary. 


Researches  on  Pilocarpine. —  M.  Chastaing. — On 
treating  pure  pilocarpine  with  melting  potassa  there  is 
formed  methylamin,  but  no  volatile  base  having  the 
characters  of  conicine  is  generated.  The  other  products 
are  carbonic  acid,  butyric  acid,  and  traces  of  acetic  acid. 

No.  6,  February  6,  1882. 

This  issue  is  entirely  taken  up  with  a  notice  of  the 
prizes  awarded  for  the  past  year,  and  of  those  proposed 
for  the  present  season,  and  the  four  succeeding  years. 

Journal  fur  Praktische  Cliemie . 

Nos.  21  and  22,  1881. 

Contribution  to  the  Knowledge  of  the  Diazoa 
phenols. — Dr.  C.  Bcehmer. — The  author  combats  the 
assumption  that  the  hydrogen  of  the  diazo-  compounds 
cannot  be  replaced  without  decomposition.  He  describes 
diazo-phenol  hydrochlorate  and  nitrate,  para-diazo-phenol 
hydrobromate  and  sulphate,  para-diazo-dibrom-phenol, 
its  hydrobromate,  and  the  compound  of  the  latter  with 
platinum  chloride,  para-diazo-dibrom-phenol  sulphate, 
ortho-diazo-dibrom-phenol  with  its  hydrobromate,  sodium 
para-diazo-dibrom-phenol-sulphonate,  the  corresponding 
silver  and  barium  salts,  para-amido-dibrom-phenol  hydro¬ 
chlorate,  amido-dibrom-phenol,  and  phenol-brom-phenyl* 
ether. 

Dibrom-  and  Tribrom-Ortho-amido-phenetol  and 
some  of  its  Derivatives. — R.  Mcehlan  and  P.  Gihmichen. 
— The  authors  enumerate  the  bromised  compound  already 
known,  and  then  describe  the  bromisation  of  ortho-amido- 
phenetol,  the  behaviour  of  bromised  diazo-phenetols  with 
water,  dibrom-diazo-phenetol  nitrate,  dibrom-phenetol, 
and  tribrom-diazo-phenetol  nitrate. 

Determinations  of  Chemical  Affinity  (Fifth  Treatise/ 
— Dr.  W.  Ostwala. — Not  suitable  for  abstraction. 

Decomposition  of  Glucose  and  Uric  Acid  by  Alka* 
lies  at  the  Temperature  of  Incubation. — M.  Nenck* 
and  N.  Sieber. — Glucose  is  decomposed,  whilst  sugars  of 
the  formula  CI2H220n  have  a  greater  power  of  resistance. 
Cane-sugar  remained  unaffected.  Proteine  compounds 
underwent  no  profound  decomposition  on  contadt  with 
dilute  alkalies.  On  digestion  for  days  with  an  excess  of 
alkali,  there  was  a  slight  escape  of  ammonia,  and  peptons 
were  formed.  Leucin,  tyrosin,  and  glycocoll  were  not 
generated.  Uric  acid  was  rapidly  decomposed  by  dilute 
alkalies. 

Communications  from  the  Agricultural  Physiolo¬ 
gical  Institution  of  the  University  of  Leipzig. — These 
consist  of  a  memoir  on  the  quantitative  determination  of 
free  acids  in  vegetable  and  animal  fats,  by  F.  Stohmann, 
and  a  paper  by  Dr.  v.  Rechenberg  on  the  proportion  of 
free  fatty  acids  in  organic  fats. 

Anthology  of  Modern  Chemical  Utterances. — H. 
Kolbe. 

Nos,  1  and  2,  1882. 

Calorimetric  Studies.  —  Dr.  W.  Ostwald. —  This 
memoir  treats  of  the  reciprocal  adtion  of  neutral  salts. 
The  author  remarks  that  Berthelot,  in  order  to  explain  the 
readtions  which  are  contrary  to  his  principles,  has  latterly 
begun  to  regard  even  the  most  stable  bodies  as  partially 
dissociated,  whereby  the  principle  totally  forfeits  its  value 
for  the  predidtion  of  readtions.  The  author  complains  of 
the  recent  misuse  of  the  term  dissociation  in  chemical 
treatises.  Instead  of  confining  it  to  its  original  significa¬ 
tion,  decomposition  by  heat,  it  is  applied  in  all  cases  of 
partial  decomposition  by  whatsoever  agents  occasioned. 

On  Phrenosine,  a  New  Nitrogenous  Non-Phos- 
phuretted  Constituent  of  the  Brain. — J.  L.  W.  Thudi- 
chum. — The  substance  of  this  paper  will  be  found  in  the 
Annals  of  Chemical  Medicine,  vol.  ii. 

Remarks  on  a  Treatise  by  Eugen  Parcus  “  On 
Certain  New  Brain  Compounds.” — J.  L.  W.  Thudi- 
chum. — A  sharp,  but  apparently  not  unjustifiable  critique. 
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Derivatives  and  Decomposition-ProduCts  of  Mucic 
and  Dehydro-mucic  Acids. — Dr.  A.  Klinkhardt. — The 
author  finds  that  pure  pyro-mucic  acid,  prepared  from  de¬ 
hydro-mucic  acid,  and  free  from  iso-pyro-mucic  acid,  gives 
with  ferric  chloride  not  a  green  colouration,  but  a  reddish 
brown  precipitate.  He  has  examined  the  chloride  and 
the  amide  of  dehydro-mucic  acid  ;  its  behaviour  with 
bromine  and  with  nitric  acid ;  nitro-pyro-mucic  acid,  its 
ethyl-ether,  and  its  silver,  barium,  calcium,  and  lead  salts, 
and  the  reduction  of  nitro  pyro-mucic  acid  by  tin  and 
hydrochloric  acid,  the  results  obtained  being  succinic  acid, 
carbonic  acid,  and  ammonium  chloride. 

Product  of  the  Reduction  of  Succinyl  Chloride  and 
on  Normal  7-Oxbutyric  Acid. — A.  Saytzeff. — The  re- 
duCtion-produCt  obtained  is  butyro-laCton.  The  author 
has  examined  its  conversion  into  normal 7-oxybutyric  acid 
and  into  normal  butyric  acid. 

Two  New  Derivatives  of  Sulphurea. — M.  Nencki 
and  N.  Sieber. — The  compounds  obtained  are  the  sul¬ 
phurea  of  methyl-acetylen-carbonic  acid  and  sulphuvinuric 
acid.  The  properties  of  both  and  the  salts  of  the  latter 
are  described  at  some  length. 

A  New  Formation  of  Resocyanine. — W.  Schmid. — 
On  aiding  upon  resorcin  with  acet-acetic  ether  and  zinc 
with  the  aid  of  heat,  the  authors  obtained  a  compound 
which  proved  to  be  identical  with  Wittenberg’s  reso¬ 
cyanine. 

Contributions  to  the  Chemistry  of  the  Chrom- 
Ammonia  Compounds. — S.  M.  Jorgensen. — An  account 
of  the  bromo-  and  iodo-purpureo-chrom  salts. 

Diallyl-ethyl-carbinol. — A.  Smirensky. — The  author 
has  obtained  and  examined  this  compound,  which  has  been 
hitherto  unknown.  It  is  a  colourless  fluid  having  the  com¬ 
position  CgH  jgO . 


Biedennann's  Central-Blatt  fur  Agrikultur-Chemie , 

Vol.  x.,  Part  8. 

The  Greatest  Daily  Quantities  of  Rain.— Hermann 
Ziemer. — At  Colberg,  Sept.  7,  1880,  there  fell  102  m.m.  in 
seven  hours  ;  at  Breslau,  August  6,  1858,  ii4-6  m.m. 
At  Klausthal,  in  the  Harz,  the  daily  maximum  observed 
is  I15  m.m.,  and  at  Hochenschwand,in  the  Black  Forest, 
126  m.m. 

Analysis  of  Rice  Soils  from  Birmah. —  R.  Romanis. — 
From  the  Chemical  News. 

Influence  of  the  Physical  Properties  of  the  Soil  on  its 
Percentage  of  Free  Carbonic  Acid. — Prof.  E.  Wollny. 
— Other  conditions  being  equal  the  carbonic  acid  of  the 
soil  'ncreases  with  the  temperature  and  the  moisture,  so 
long  as  the  latter  does  not  restrict  the  quantity  of  oxygen 
in  the  pores  of  the  soil  necessary  for  the  decomposition 
of  the  organic  matter.  The  proportion  of  carbonic  acid 
increases  with  the  fineness  of  the  particles  of  the  soil. 

Manurial  Experiments  on  Turnips  with  Soluble 
and  Insoluble  Phosphoric  Acid. —  Dr.  Prevost. — A 
paper  read  before  the  Cirencester  Chamber  of  Agriculture. 

Experiments  on  the  Relative  Value  of  Soluble  and 
Insoluble  Phosphates. 

Application  of  Different  Phosphates  in  the  Cultiva¬ 
tion  of  Swedes  at  Tubney  Warren  in  1869. — These 
two  papers  are  translated  from  the  journal  oj  the  Royal 
Agricultural  Society  of  England. 

Most  Rational  Strength  of  Artificial  Manuring  for 
Potatoes  and  Beets. — Dr.  E.  Wild. — For  potatoes  the 
most  rational  manuring  seemed  to  be  10  kilos,  phosphoric 
acid  +  5  kilos,  nitrogen  per  quarter  morgen,  whilst  for 
beets,  double  the  above  quantities  are  required. 

Manurial  Experiments  on  the  Experimental  Field 
of  the  Agricultural  Institute  of  the  University  of 
Gdttingen. — Prof.  Drechsler.— These  experiments  relate 
merely  to  beets. 


Detetmination  of  Fat  in  Milk  by  means  of  the 
Ladto-Butyrometer  and  the  Areometric  Method  of 
Soxhlet. — Dr.  M.  Schmoger,  Dr.  Eggert,  &c. — The  use  of 
the  laCto-butyrometer  is  pronounced  simpler  than  that  of 
Soxhlet’s  apparatus,  and  the  results  are  considered  suffi¬ 
ciently  accurate  for  practice. 

.  Alleged  Saccharification  of  Starch  by  Water  under 
High  Pressure. — Prof.  F.  Sohxlet. — The  proportion  of 
sugar  formed  is  greater  the  less  water  aCts  upon  1  part  of 
starch.  It  was  found  that  the  presence  of  a  trace  of  free 
acid,  as  met  with  in  the  potato-  and  the  wheat-starches  of 
commerce,  is  necessary.  If  this  acid  is  removed  no  sugar 
is  generated. 

The  Acorn  and  the  Helianthus  Root  in  the  Manu¬ 
facture  of  Alcohol. — Dr.  H.  Dill. — Both  common  acorns 
!  freed  from  their  shells  and  the  tubers  of  Helianthus  tuber- 
osus  are  capable  of  being  used  as  a  raw  material  in 
distilleries. 

Physiology  and  Morphology  of  the  Alcoholic 
Ferments. — E.  C.  Hanser. — The  author  describes  Sac- 
charomyces  apiculatus  as  distinguished  from  £>.  cerevisice. 

Disturbance  of  Fermentation  by  Various  Sub¬ 
stances. — Prof.  M.  Marcher. — Amongst  the  bodies  enu¬ 
merated  are  acetic,  formic,  propionic,  butyric,  and  capronic 
acid,  even  in  traces. 

The  BaCteria  in  the  Atmosphere. — P.  Miquel. — From 

the  Comptes  Rendus. 

Vol.  x.,  Part  g. 

Influence  of  Industrial  Gases  and  Waste  Waters 
upon  Soils  and  Plants. — Prof.  G.  Konig. — The  author 
gives  the  composition  of  the  waste  waters  of  a  dye-works, 
of  a  wire-drawing  establishment,  and  of  pyrites  washing. 
He  discusses  the  influence  of  sulphurous  acid  gas,  of  the 
waste  waters  from  zinc-works,  and  of  solutions  containing 
common  salt. 

By  What  Acid  do  Plants  EffeCt  the  Solution  of 
the  Phosphates  in  the  Soil. — H.  Von  Liebig. — The 
author  maintains  that  this  change  is  effected  by  oxalic 
acid,  and  he  suggests  potassium  oxalate  as  a  solvent  for 
reverted  phosphates  in  manures  in  preference  to  ammonium 
citrate. 

Exhaustion  of  the  Soil  by  Means  of  Soda  Salt¬ 
petre. —  Dr.  A.  Emmerling  and  Dr.  G.  Loges. — The 
exhaustion  of  the  soil  by  a  single  application  of  a  moderate 
dose  of  cubic  nitre  is  very  slight  in  degree.  Its  continued 
use  requires  the  simultaneous  application  of  phosphoric 
acid,  and  occasionally  of  potash. 

Agricultural  Value  of  Ground  Leather. — Prof.  A. 
Petermann. — Without  condemning  leather,  the  author 
recommends  farmers  who  use  it  to  convince  themselves 
as  to  its  special  suitability,  by  check-experiments  with 
manures  of  known  efficacy. 

Manurial  Experiments  on  Oats  with  Steamed  and 
Dissolved  Bones. — Dr.  A.  Emmerling. — The  best  results 
were  obtained  with  dissolved  bones. 

Action  of  Gypsum  upon  the  Constituents  of  Wine* 
— R.  Kaiser. — Almost  the  entire  tartaric  acid  is  with¬ 
drawn  from  the  wine  as  an  insoluble  calcium  salt. 
“  Plastered  ”  wines  are,  undoubtedly,  to  be  considered  as 
sophisticated,  since  one  of  their  most  essential  and 
characteristic  ingredients  is  withdrawn. 

Can  Magenta  Completely  Disappear  from  an 
Artificially  Coloured  Wine. — Dr.  J.  Nessler. — The 
author  considers  that,  under  certain  circumstances, 
magenta  may  disappear  in  a  few  days  so  completely  as 
not  to  be  capable  of  detection.  Or  there  may  be  found  an 
upper  stratum  free  from  magenta,  whilst  this  dye  is  pre¬ 
sent  in  the  lower  part  of  the  cask. 
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Bulletin  de  la  Societe  Chimique  de  Paris, 

Tome  36,  No.  12. 

Remarks  on  the  Preparation  and  the  Use  of 
Molybdic  Liquid. — M.  Kupfferschlaeger.— Among  the 
methods  proposed  for  preparing  a  stable  molybdenum 
mixture  may  be  mentioned  that  of  Champion  and  Pellet, 
who  dissolve  10  grms.  of  molybdic  acid  in  15  c.c.  of 
ammonia,  diluted  with  8  c.c.  of  water,  and  then  pour  this 
clear  solution  drop  by  drop,  and  stirring  continually,  into 
50  c.c.  nitric  acid  diluted  with  30  c.c.  of  water,  and  let 
the  mixture  stand  for  some  days  at  400  to  450;  so  that  it 
may  deposit  any  silica  or  phosphoric  acid  present.  The 
clear  liquid  is  then  preserved  in  a  well-stoppered 
bottle.  The  author  finds  that,  by  still  further  increasing 
the  quantity  of  water,  adding  30  c.c.  to  the  ammonia  and 
50  c.c.  to  the  nitric  acid,  a  very  sensitive  reagent  is 
obtained,  which  does  not  deposit  any  sediment  in  the 
course  of  two  months.  He  considers  it  unnecessary  to 
add  any  acid,  especially  tartaric  acid,  to  the  solution  of 
ammonium  molybdate  if  it  is  free  from  phosphoric,  arsenic, 
or  silicic  acid. 

Among  the  methods  of  using  the  re-agent,  he  mentions 
the  following  as  the  simplest.  The  sample  is  dissolved  in 
an  excess  of  nitric  and  hydrochloric  acid  ;  there  is  poured 
into  it  a  solution  of  ammonium  molybdate  (without  nitric 
acid),  the  mixture  is  boiled  and  left  to  settle.  In  this 
manner  the  process  is  much  simplified,  as  it  is  merely 
necessary  to  dissolve  pure  ammonium  molybdate  in  water 
when  required.  The  nitric  or  hydrochloric  acid  must 
contain  no  lead,  silver,  tin,  or  antimony,  and  no  organic 
matter  must  be  present,  especially  tartaric  acid. 
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Saturday,  25th.— Physical,  3.  “  On  the  Influence  of  the  Form  of 
Conductors  on  EleCtric  Conduction  Resist¬ 
ance,”  by  G.  Gore:  “  On  Faure’s  Accumulator, 
and  on  a  Simplified  Form  of  Dispersion  Photo¬ 
meter,”  by  Profs.  Ayrton  and  Perry.  “  On  the 
EleCtric  Resistance  of  Carbon  under  Pressure,” 
by  Prof.  S.  P.  Thompson. 
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Presence  of  Ammonia,”  by  F.  R.  Japp  and  F.  W. 
Streatfield.  “Application  of  the  Alaehyd  and 
Ammonia  Reaction  in  Determining  the  Consti¬ 
tution  of  Quinons,”  by  F.  R.  Japp  and  F.  W. 
Streatfield. 
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Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
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close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 
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CHEMICAL  THEORY  OF  GUNPOWDER.* 

By  H.  DEBUS,  Ph.D.,  F.R.S. 

1.  Dr.  Jebbf  mentions  a  manuscript  as  existing  at 
Oxford,  entitled  “  Liber  ignium  ad  comburendos  hostes,” 
by  Marcus  Graecus,  probably  written  in  the  eighth  cen¬ 
tury,  wherein  the  preparation  of  gunpowder  is  accu¬ 
rately  described,  and  Bellani  reports  that  the  English 
used  cannon  at  the  Battle  of  Crecy.  Gunpowder,  there¬ 
fore,  has  been  known  more  than  a  thousand  years,  and 
its  use  for  the  purposes  of  war  more  than  five  hundred ; 
nevertheless,  no  chemical  theory  of  the  combustion  of 
gunpowder  has  hitherto  been  proposed  which  will  enable 
us  to  calculate  the  quantity  of  each  of  the  chief  products 
of  combustion  from  the  known  composition  of  a  given 
weight  of  powder,  or  the  amount  of  heat  generated 
during  its  metamorphosis.  A  theory  which  can  solve 
these  problems  I  have  the  honour  to  submit  in  the  pre¬ 
sent  paper  to  the  Royal  Society. 

2.  The  constituents  of  gunpowder — saltpetre,  charcoal, 
and  sulphur — are  transformed  during  combustion  into  the 
following  products: — Potassic  carbonate,  potassic  sul¬ 
phate,  potassic  disulphide,  potassic  sulphocyanate,  car¬ 
bonic  acid,  carbonic  oxide,  nitrogen,  sulphuretted  hydro¬ 
gen,  marsh-gas,  ammonia,  and  hydrogen. 

The  hydiogen  compounds — sulphuretted  hydrogen,  am¬ 
monia,  and  marsh-gas,  the  free  hydrogen  and  potassic 
sulphocyanate — do  not,  as  a  rule,  amount  together  to 
more  than  about  2  per  cent  of  the  weight  of  the  powder 
from  which  they  have  been  produced;  and  as  their  forma¬ 
tion  is  not  the  direbt  result  of  the  reactions  which  cause 
the  explosion  of  the  powder,  they  are  regarded  as 
secondary  produces  and  not  considered  in  a  discussion 
of  the  chemical  metamorphosis  of  gunpowder. 

Besides  the  potassium  salts  mentioned,  potassic  hypo¬ 
sulphite  has  been  found  as  one  of  the  constituents  of  the 
solid  residue  left  by  powder  after  its  explosion.  Accord¬ 
ing  to  experiments  by  the  author,  which  have  been  con¬ 
firmed  by  Noble  and  Abel,  this  salt  is  formed  in  consider¬ 
able  quantities  from  potassic  sulphide  during  the  analyses 
of  the  residues  according  to  Bunsen  and  Schischkoff’s 
method ;  and  as  it  is  decomposed  at  2250  C.,  it  cannot  be 
considered  as  one  of  the  chief  produbts  of  the  combustion 
of  gunpowder. 

3.  With  regard  to  the  produbls,  potassic  carbonate, 
potassic  sulphate,  potassic  disulphide,  carbonic  acid,  car¬ 
bonic  oxide,  and  nitrogen,  the  following  problems  have  to 
be  solved : — 

(u.)  To  determine  the  reactions  which  cause  the  forma¬ 
tion  of  these  substances,  and  the  order  in  which  they 
succeed  each  other,  and  to  represent  the  complete  com¬ 
bustion  of  gunpowder  by  one  chemical  equation. 

( b .)  To  calculate  from  the  known  composition  of  a 
given  weight  of  powder  of  the  volume  of  gas  and  the 
amount  of  heat  generated  during  its  combustion,  and  to 
ascertain  the  relative  energies  of  powders  of  different 
composition. 

The  solution  of  each  of  these  problems  is  described  in 
the  paper. 

4.  Noble  and  AbelJ  describe  the  quantitative  relations 
of  the  produbts  of  combustion  of  a  given  weight  of 
powder  of  known  composition  in  the  following  words  : — 

“  (a.)  The  proportions  in  which  the  several  constituents 
of  solid  powder  residue  are  formed  are  quite  as  much 

*  Abstract!  of  the  Bakerian  Ledture  delivered  before  the  Royal 
Society,  February  23. 
t  Poggendorff,  Geschichte  der  Physik,  87. 
t  Phil,  Trans.,  clxv.  (1875),  p.  137. 


affebted  by  slight  accidental  variations  in  the  conditions 
which  attend  the  explosion  of  one  and  the  same  powder 
in  different  experiments,  as  by  decided  differences  in  the 
composition  as  well  as  in  the  size  of  grain  of  different 
powders. 

“  (b.)  The  variations  in  the  composition  of  the  produbts 
of  explosion  furnished  in  close  chambers  by  one  and  the 
same  powder  under  different  conditions,  as  regards  pres¬ 
sure,  and  by  two  powders  of  similar  composition  under 
the  same  conditions,  as  regards  pressure,  are  so  consider¬ 
able,  that  no  value  whatever  can  be  attached  to  any 
attempt  to  give  a  general  chemical  expression  to  the 
metamorphosis  of  gunpowder  of  normal  composition. 

“  (c.)  Any  attempt  to  express,  even  in  a  comparatively 
complicated  chemical  equation,  the  nature  of  the  meta¬ 
morphosis  which  a  gunpowder  of  average  composition 
may  be  considered  to  undergo,  when  exploded  in  a  con¬ 
fined  space,  would  therefore  only  be  calculated  to  convey 
an  erroneous  impression  as  to  the  simplicity  or  the  definite 
nature  of  the  chemical  results  and  their  uniformity  under 
different  conditions,  while  it  would,  in  reality,  possess  no 
important  bearing  upon  an  elucidation  of  the  theory  of 
explosion  of  gunpowder.* 

“(d.)  Very  small-grain  powder,  such  as  F.G.  and 
R.F.G.,  furnish  decidedly  smaller  proportions  of  gaseous 
produbts  than  a  large-grain  powder,  R.L.G. ;  while  the 
latter  again  furnishes  somewhat  smaller  proportions  than 
a  still  larger  powder,  P,  though  the  difference  between  the 
gaseous  produbts  of  these  two  powders  is  comparatively 
inconsiderable.” 

Noble  and  Abel  exploded  successively  portions  of 
powder  of  the  same  description  in  their  apparatus,  and 
found  considerable  flubtuatio.ns  in  the  relative  qualities  of 
the  produbts  of  explosion  in  different  experiments.  These 
flubtuations  they  do  not  explain,  but  state  that  “  slight 
accidental  variations  in  the  conditions  which  attend  the 
explosion ,”  have  as  much  influence  on  the  relative  quan¬ 
tities  of  the  constituents  of  the  solid  powder  residue  as 
decided  differences  in  the  composition  of  the  different 
powders.  And  as  the  exabt  nature  of  these  “  slight  acci¬ 
dental  variations  in  the  conditions  which  attend  the  explo¬ 
sion  ”  is  not  known,  they  conclude  the  metamorphosis 
cannot  be  represented  by  a  chemical  equation. 

The  author  of  this  abstract!  has  described  in  the  paper 
the  causes  of  the  variations  in  the  relative  quantity  of  the 
produbts  of  explosion,  and  has  explained  the  experimental 
results  of  Messrs.  Noble  and  Abel.  And  further,  he  has 
been  able,  with  this  knowledge,  to  represent  the  chemical 
metamorphosis  of  the  English  Service  powders  by  an 
equation. 

5.  Noble  and  Abel  assume  that  the  samples  of  fine- 
grain  and  pebble  powders  used  in  their  numerous  experi¬ 
ments  were,  respectively,  of  the  same  composition,  and 
that  the  samples  of  R.L.G.  powder  employed  in  their 
earlier  experiments  had  the  composition  given  under 
“  I.”  and  those  used  in  the  later  experiments  that  given 
under  “  II.”  in  the  table  below. 

The  composition  of  the  same  description  of  powder  is, 
however,  not  constant. 

I  requested  the  late  Mr.  Wills  to  analyse  pebble  and 
R.L.G.  powders  from  Waltham  Abbey,  and  the  results 
obtained  by  him,  together  with  those  of  Noble  and  Abel, 


are  given  in  the 

following  1 

table : — 

3 

R.L.G. 

_ -W _ 

Pebble  Powder. 

Noble  &  Abel. 

Wills. 

Noble  & 

Wills. 

I. 

11. 

Abel. 

Saltpetre 

•  •  74'95 

74'43 

75'10 

74-67 

74-26 

Sulphur 
Charcoal — 

..  I0‘27 

io'og 

8-96 

10-07 

9-5I 

Carbon 

. .  io-86 

12-40 

12-09 

12-12 

II  58 

Hydrogen 

..  0-42 

0-40 

o’54 

0-42 

0-51 

Oxygen 

1-99 

1-27 

2 '12 

r45 

2'55 

Ash  . . 

0-25 

0'2I 

0'20 

0-23 

o’33 

Water  . . 

. .  rn 

1-03 

0-85 

°‘95 

0-76 

*  Phil.  Trans.,  clxv.,  p.  85. 
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The  samples  analysed  by  Noble  and  Abel  were  taken 
out  of  the  same  barrel ,  the  one  from  the  upper,  the  other 
from  the  lower  parts.  These  two  samples  showed  a  dif¬ 
ference  of  no  less  than  V54  per  cent  of  the  weight  of  the 
powder  in  the  amount  of  carbon  they  contain,  or  the 
weight  of  carbon  is  by  one-seventh  greater  in  the  second 
than  in  the  first  sample.  Mr.  Wills  found  1*31  per  cent 
of  sulphur  less  than  Noble  and  Abel  in  the  same  descrip¬ 
tion  of  powder.  Such  differences  in  the  composition  of 
samples  of  powder  of  the  same  nature,  together  with  the 
usual  errors  attaching  to  complicated  and  difficult  analy¬ 
tical  operations,  are  almost  sufficient  to  explain  the  varia¬ 
tions  in  the  proportions  of  the  produds  of  the  combustion 
of  gunpowder,  as  found  by  Messrs.  Noble  and  Abel,  with¬ 
out  requiring  a  theory  like  the  one  proposed  by  M.  Ber- 
thelot  for  that  purpose. 

6.  Noble  and  Abel  analysed  the  produdts  of  explosion 
by  means  of  Bunsen  and  Schischkoff ’s  method.  The 
author  has  proved  that  by  the  treatment  of  the  solid  powder 
residue,  according  to  this  method,  a  portion  of  the  potassic 
sulphide  is  converted  into  potassic  hyposulphite,  and 
under  certain  conditions  into  potassic  sulphate.  The 
quantities  of  the  two  salts  so  produced  vary  in  different 
experiments.  Hence,  the  fluctuations  observed  by  Noble 
and  Abel  in  the  relative  quantities  of  potassic  sulphide, 
potassic  sulphate,  and  potassic  hyposulphite  are  partly, 
if  not  entirely,  due  to  the  method  of  analysis.  Potassic 
hyposulphite  is  decomposed  at  temperatures  above  225°; 
from  this  fadt,  as  well  as  from  a  comparison  of  the 
oxygen  in  the  original  powder  with  that  of  the  produdts 
of  explosion,  it  follows  that  the  potassic  hyposulphite 
found  in  powder  residues  must  be  regarded  as  the  produdt 
of  the  analytical  method. 

7.  It  is  well  known  that  the  sulphides  of  potassium 
attack  metals  with  great  energy  at  a  white  heat.  Noble 
and  Abel  exploded  their  powders  in  a  hermetically  closed 
steel  cylinder  at  high  pressures,  and  the  produdts  remained 
after  explosion  from  one  to  two  minutes  in  a  fluid  con¬ 
dition  at  a  white  heat  in  contadt  with  the  iron  of  the 
apparatus.  These  produdts  contain  potassic  disulphide. 
The  description  given  by  Noble  and  Abel  of  their  solid 
powder  residues  indicates  that  they  contain  ferrous  sul¬ 
phide.  The  absorption  of  a  portion  of  the  sulphur  by 
the  iron  will  increase  the  amount  of  potassic  carbonate 
and  diminish  the  quantity  of  potassic  sulphide  and  disul¬ 
phide.  The  quantity  of  sulphur  so  uniting  with  iron 
depends  on  pressure,  time  of  cooling,  and  other  condi¬ 
tions,  and  will  vary  in  different  experiments.  We  have, 
then,  in  the  formation  of  ferrous  sulphide,  another  cause 
of  the  fluctuation  in  the  quantities  of  the  produdts  of 
explosion  observed  by  Messrs.  Noble  and  Abel. 

8.  It  follows  from  the  statements  given  under  Nos.  5,  6, 
and  7  that  there  is  no  reason  to  assume  that  the  chemical 
metamorphosis  of  gunpowder  cannot  be  represented  by  an 
equation. 

g.  Noble  and  Abel  calculate  the  total  weight  of  the 
solid  residue,  which  a  given  weight  of  powder  can  produce 
by  its  explosion,  from  the  composition  of  a  portion  of  the 
residue  and  the  composition  of  the  powder.  They  assume 
that  the  portions  of  powder  of  the  same  description  used 
in  different  experiments  were  of  the  same  composition. 
This  is,  according  to  the  statements  under  No.  5,  not  the 
case.  The  calculated  quantities  of  gas  and  solid  residue 
which  a  given  weight  of  powder  can  produce  will,  in  con¬ 
sequence,  be  affeded  by  certain  errors.  These  errors 
compensate  each  other  if  the  mean  of  many  experiments 
is  taken. 

10.  Portions  of  powder  taken  from  different  parts  of  the 
same  barrel  show,  according  to  Noble  and  Abel’s  analyses, 
greater  differences  In  their  composition  than  samples  of 
different  descriptions  manufactured  at  Watham  Abbey, 
pebble,  rifle  fine-grain,  rifle  large-grain,  and  fine-grain 
powder ;  hence,  we  are  justified  in  taking  the  mean  of  the 
analyses  _  of  these  powders,  and  expressing  thereby  the 
composition  of  the  English  Service  powder.  The  mean 


of  the  analyses  of  Noble  and  Abel,  and  Wills,  can  bfc 
represented  by  the  symbols — 

i6KN03  +  2i-i8C  +  6-63S, 

if  hydrogen,  oxygen,  and  ash  of  the  charcoal,  and  the 
hygroscopic  moisture  of  the  powder  are  negleded. 

ix.  From  evidence  described  in  the  paper  it  follows, 
with  a  high  degree  of  probability,  that  during  the  combus¬ 
tion  of  gunpowder  potassic  disulphide,  and  not  mono- 
sulphide,  as  is  usually  assumed,  is  formed. 

12.  If  the  errors  arising  from  the  analytical  method  are 
corrected  as  explained  in  the  paper,  if  allowance  is  made 
for  the  sulphur  which  has  united  with  the  iron  of  the 
apparatus,  and,  finally,  if,  for  the  reasons  adduced  under 
No.  9,  the  mean  is  taken  of  the  thirty-one  analyses  pub¬ 
lished  by  Noble  and  Abel,  then  the  explosion  of  the 
powders  of  Waltham  Abbey,  as  conducted  by  Noble  and 
Abel  in  a  confined  space,  can  be  represented  very  nearly, 
if  not  quite  accurately,  by  the  following  equation  : — 

16KNO3  +  21 C  +  5^  =  5K2CO3  +  K2SO4+2K2S2-I-  13CO2+ 

+3CO  +  8N2  .  .  .  (2). 

1-63  atoms  of  the  sulphur  contained  in  the  powder  have 
united  partly  with  hydrogen  and  formed  sulphuretted 
hydrogen,  partly  with  iron  and  produced  ferrous  sulphide. 
The  entire  amount  of  the  oxygen  contained  in  the  char¬ 
coal  is  eliminated  with  hydrogen  as  water,  the  rest  of  the 
hydrogen  either  remains  free  or  produces  methane  with 
carbon  and  ammonia  with  nitrogen.  The  composition  of 
the  powder,  calculated  from  the  mean  composition  of  the 
products  of  explosion  of  thirty-one  experiments,  can  be 
represented  by  the  symbols — 

i6KN03  +  2i,35C  +  6,62S, 

which  are  almost  identical  with — 

i6KN03+2i*i8C+6-63S, 

representing  the  mean  composition  of  the  powder  found 
by  direct  analysis. 

13.  An  increase  of  pressure  during  combustion  appears 
to  diminish  the  amount  of  carbonic  oxide,  and,  in  conse¬ 
quence,  according  to  equation  8,  to  increase  the  quantities 
of  potassic  carbonate,  potassic  disulphide,  and  carbonic 
acid.  These  fluctuations  in  the  quantities  of  the  products- 
of  combustion  are,  however,  very  small,  and  may  be 
negleCted  without  serious  error. 

14.  Craig  had  asserted  that  the  nature  of  the  products 
of  explosion  of  gunpowder  depended  on  the  pressure 
developed  during  combustion.  Karolyi,  in  order  to  test 
this  assertion,  made  experiments  with  Austrian  Service 
powder,  and  arrived  at  the  conclusion  that  pressure  had  no 
influence  on  the  quality  or  quantity  of  the  products  fur¬ 
nished  by  these  powders. 

The  experimental  results  of  Karolyi,  and  the  differences 
between  these  results  and  those  obtained  by  Noble  and 
Abel,  have  enabled  the  author  to  develop  a  chemical 
theory  of  gunpowder  competent  to  explain  the  observa¬ 
tions  of  Bunsen  and  Schischkoff,  Linck,  Karolyi,  Noble 
and  Able,  and  other  investigators,  and  which  is  in  harmony 
with  the  thermo-chemical  relations  of  the  reading  sub¬ 
stances. 

According  to  this  theory  the  combustion  of  gunpowder 
takes  place  in  two  stages,  one  succeeding  the  other.  The 
readions  of  the  first  stage  cause  the  explosion  of  the 
powder.  Gunpowders  which  differ  considerably  in  their 
composition  are  transformed  during  the  first  stage  accord¬ 
ing  to  the  equation — 

ioKN03+8C+3S  =  2K2C03  =  3K2S04+6C02+5N2  .  .  (3) 

but  as  it  is  probable  that  at  the  same  time  some  carbonic 
oxide  is  produced,  the  following  would  more  corredly 
represent  the  readions  : — 

i6KN03+i3C+5S  =  3KaC03+sKaS04+9C03  +  C0  + 

+  8N2  •  •  .  (4). 

The  constituents  of  the  powder,  and  of  the  produds  of 
combustion  are,  according  to  equation  4,  nearly  in  the 
same  ratios  as  they  are  according  to  3. 
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Daring  the  first  stage  of  the  combustion  potassic  di¬ 
sulphide  is  not  formed. 

The  oxygen  of  the  potassic  carbonate,  potassic  sulphate, 
and  the  carbonic  acid,  as  represented  by  equation  3,  stand 
to  each  other  in  the  most  simple  possible  ratios,  if  these 
substances  are  to  be  produced  by  the  combustion  of  a 
mixture  of  saltpetre,  carbon,  and  sulphur.  In  other 
words,  equation  3  represents  the  most  simple  distribution 
of  the  oxygen  of  the  decomposed  saltpetre  amongst  the 
products  of  combustion  produced  during  the  first  stage. 
And  because  these  produdts  are,  according  to  equation  4, 
nearly  in  the  same  relative  proportions  as  they  are 
according  to  3,  it  follows  that  the  distribution  of  the  oxy¬ 
gen  of  the  saltpetre  between  potassic  sulphate,  potassic 
carbonate,  and  carbonic  acid,  as  required  by  equation  4, 
corresponds  nearly  to  the  most  simple  ratios  which  can 
exist  under  the  conditions  of  the  experiments. 

The  oxygen  of  the  potassic  carbonate  stands  to  the 
oxygen  of  the  potassic  sulphate  and  of  the  carbonic  acid, 
according  to  equation  3,  as — 

1:2:2. 

If  a  mixture  of  saltpetre,  carbon,  and  sulphur  shall  pro¬ 
duce,  by  its  combustion,  the  greatest  possible  amount  of 
heat,  and  if  at  the  same  time  the  produdts — potassic  sul¬ 
phate,  potassic  carbonate,  and  carbonic  acid — shall  be 
formed  in  such  proportions  that  the  heat  of  formation  of 
one  shall  stand  to  the  heat  produced  by  each  of  the  other 
two  in  the  most  simple  ratio  possible,  then  the  combustion 
must  take  place  according  to  equation  4. 

The  heat  developed  by  the  formation  of  potassic  car¬ 
bonate  stands  to  that  furnished  by  potassic  sulphate  and 
carbonic  acid  respectively  as — 

1  :  2-05, 

and  1  :  ro4, 

if  the  powder  is  transformed  according  to  equation  4. 

The  relations  between  the  quantities  of  oxygen  in  the 
chief  produdts  of  combustion  and  those  of  the  heat  pro¬ 
duced  by  their  formation  are,  from  a  theoretical  point  of 
view,  of  the  greatest  interest. 

15.  Gunpowder,  as  a  rule,  contains  more  carbon  and 
sulphur  than  is  required  by  equations  3  and  4. 

The  carbon  left  free  at  the  end  of  the  first  stage  of  the 
combustion  now  adts  on  the  potassic  sulphate  formed 
during  this  stage  according  to  the  equation — 

4K2S04+7C  —  2K2C03  +  2K2S2  +5C02  •  .  ■  (d), 

and  the  free  sulphur  upon  potassic  carbonate  according  to 
4K2C 03 + 7 S  =  K2S 04 + 3  K2S2 + 4C  02  ....  (5)j 
and  some  of  the  free  carbon  reduces  carbonic  acid  to 
oxide. 

These  readlions  constitute  the  second  stage  of  the  com¬ 
bustion  of  gunpowder;  they  are  endothermic,  heat  is  not 
evolved  but  rendered  latent ;  they  are  not  of  an  explosive 
nature,  and,  in  pradtice,  are  probably  seldom  complete. 
During  the  second  stage  of  the  combustion  the  tempera¬ 
ture  of  the  produdts  of  explosion  is  diminished  and  the 
volume  of  the  gas  is  increased. 

16.  The  quantitative  relations  between  the  constituents 
of  gunpowder  and  the  chief  produdts  of  combustion  at  the 
end  of  the  second  stage  can  be  expressed  by  one  equation. 

If  x,  y,  and  z  be  positive  numbers,  and  a  represents  how 
many  molecules  of  carbonic  oxide  are  formed  by  the  com¬ 
plete  combustion  of  a  weight  of  powder  containing 
x  molecules  of  saltpetre,  y  atoms  of  carbon,  and  z  atoms 
of  sulphur,  we  have — 

*KN03+yC+2S  =  aV [4*  +  8y—  162  — 4a]  (K2C03) 

+  aV[20#  —  i6y +42 + 8a]  (K2S04) 

+  5*s[  - 1°*+ 8y  +  12Z~  4«]  (K2S2) 

+  5s  [  —  4*+ 2°y  + 162  —  24a]  (C02) 

+  aC02 

+  i*N2 . .  (8), 

as  the  general  equation  of  the  complete  combustion  of 
gunpowder. 

By  means  of  this  equation  the  chief  produdts  of  combus¬ 
tion — potassic  carbonate,  potassic  sulphate,  potassic  di- 


sulphide,  and  carbonic  acid — can  be  calculated  from  that 
portion  of  a  given  weight  of  powder  which  transforms 
itself  into  these  produdts. 

The  corredtness  of  the  equation  is  proved  by  the  agree¬ 
ment  of  the  calculated  numbers  with  those  observed  by 
Bunsen  and  Schischkoff,  Linck,  and  Karolyi  in  their  ex¬ 
periments  on  the  explosion  of  gunpowder,  and  also  with 
the  corredted  mean  numbers  derived  from  Noble  and  Abel’s 
investigation. 

17.  The  total  volume  of  gas  developed  by  the  combus¬ 
tion  of  a  given  weight  of  powder,  if  calculated  according 
to  equation  (8),  is  not  affedted  to  more  than  from  one  to 
two  per  cent  if  we  put  a  =  0,  and  in  doing  so  we  gain  a 
considerable  simplification  of  the  equation.  IfV  repre¬ 
sents  the  volume  of  gas  evolved  by  the  combustion  of  a 
quantity  of  powder  containing  16  molecules  of  saltpetre, 
y  atoms  of  carbon,  and  x  atoms  of  sulphur,  and  W  the 
units  of  heat  developed  by  the  same  weight  of  powder,  we 
have,  on  the  assumption  that  a  =  0, — 

V  = - ^ . . 

W  =  iooo[i827,i54-i6,925y-8,788^]  .  (10). 

The  volume  of  gas  becomes  greater,  and  the  amount  of 
heat  diminishes,  when  y  and  z  are  increased,  and  vice 
versd. 

Quantities  of  saltpetre,  carbon,  and  sulphur  represented 
by  the  symbols — 

i6KN03+8C  +  8S, 

produce  the  greatest  amount  of  heat  and  smallest  amount 
of  gas,  and  such  as  correspond  to — 

i6KN03+24C  +  16S, 

the  largest  volume  of  gas  and  the  smallest  quantity  of 
heat,  if  the  mixtures  are  considered  which  can  transform 
themselves  during  combustion  according  to  equation  (8), 
in  which  a  is  put  =  o. 

(8.)  The  product  of  (9)  and  (10)  divided  by  2  X  1000, 
VxW 

-^—  =  10440-88-  12-09;+  +  i2o8‘39y-  I5'95yz  + 

+<3Q3-86jz-yo22z2  =  E  ....  (n), 
will  assume  different  values  for  powders  of  different  com¬ 
position.  The  energy  of  a  mixture  of  saltpetre,  carbon, 
and  sulphur  will  be,  cceteris  paribus,  proportional  to  the 
volume  of  gas,  and  also  to  the  amount  of  heat  produced 
during  its  combustion.  Hence,  the  product  of  the  two,  E, 
may  be  used,  according  to  the  proposal  of  M.  Berthelot, 
as  a  measure  of  the  relative  energies  of  powders  of  differ¬ 
ent  composition. 

(9.)  If  in  equation  (8)  at  is  put=  16,  and  a=o,  we  obtain— 

i6(KN03)+yC+2S  =  ^  [64+8y  -  16 z]  (K2C03) 

+  2s  [320 -  i6y +42]  (K2S04) 

+  2V  [-  x6o+8y +  i2z](K2S2) 

+  5B  [  — £>4+2oy +  i6a](C02) 

+  8N2 . (13), 

and  from  this,  if  the  coefficients  of  the  potassic  carbonate, 
potassic  sulphate,  and  potassic  disulphide  are  put  =0, 
the  equations  : — 

64+8^-162  =  0 . (14), 

320—  i6y +42  =  0 . (15), 

-160  +  8^  +  122  =  0 . (16), 

These  equations  represent  in  a  plane  three  sides  of  a  tri¬ 
angle.  The  co-ordinates  of  points  within  this  triangle  re¬ 
present  quantities  of  carbon  and  sulphur,  which  can,  with 
16  molecules  of  saltpetre  transform  themselves  according 
to  equation  (13),  whereas  the  co-ordinates  of  points  outside 
this  triangle  indicate  mixtures  which  cannot  do  so,  such 
mixtures  containing  either  too  much  or  too  little  of 
carbon  or  sulphur. 

The  co-ordinates  of  points  on  the  sides  of  the  triangle 
represent  mixtures  which  will  burn  with  the  production  of 
two,  and  those  of  the  points  of  intersection  of  two  sides 
with  formation  of  only  one  potassium  salt. 
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The  two  sides  represented  by  equations  (14)  and  (16) 
intersedt  in  point  y  =  8,  and  z~8.  These  values  intro¬ 
duced  into  (13)  give — 

16KNO3  +  8C  +  8S  =  8K2S04  + 8C02  +  8N2. 

In  the  same  manner  we  obtain  for  the  point  of  inter¬ 
section  corresponding  to  equations  (15)  and  16)  : — 
i6KN03  +  2oC  =  8K2C03  +  i2C02  +  8N2, 
and  finally,  the  sides  whose  equations  are  (14)  and  (15), 
intersect  in  pointy  =  24  and  z—i6,  hence — 

i6KN03-f  24C  +  i6S  =  8  K2S2  +24C02  + 8N2. 

The  geometrical  construction  of  the  coefficients  of  equa¬ 
tion  (13)  possesses  the  great  advantage  of  indicating  by 
the  co-ordinates  of  the  points  of  a  triangle  the  composition 
of  the  infinite  number  of  mixtures  of  saltpetre,  carbon, 
and  sulphur  which  can  transform  themselves  during  com¬ 
bustion  according  to  equation  (13),  and  enables  us  to 
deduce  geometrically ,  as  is  shown  in  the  paper,  the  quali¬ 
tative  nature  and  the  quantitative  relations  of  the  products 
of  combustion,  as  well  as  the  volume  of  gas  and  the 
amount  of  heat  developed  by  each  mixture. 

(20.)  It  is  proved  in  the  paper  that  the  composition  of  a 
powder  which  can  transform  itself  during  combustion 
according  to  equation  (13),  and  for  which  E  in  equation 
(n)  shall  be  a  maximum,  is  indicated  by  the  co-ordinates 
of  the  point  of  intersection  of  the  sides  of  the  triangle 
represented  by  the  equations  (14)  and  (15). 

If,  therefore,  such  quantities  of  powders  of  different 
composition  are  compared,  which  contain  16  molecules  of 
saltpetre,  the  one  composed  of  i6KN03  +  24C-j- 16S  will 
possess  the  greatest  energy. 

(21.)  If  E  is  calculated  for  equal  weights  of  two  powders 
of  different  composition,  the  difference  of  the  values  of  E 
is  found  to  be  very  small,  if  the  powders  contain  from 
21  to  24  atoms  of  carbon,  and  from  8  to  16  atoms  of  sul¬ 
phur  for  every  16  molecules  of  saltpetre.  Equal  weights 
of  the  two  mixtures — 

16KNO3  + 22C  +  8S, 

and  t6KN03  +  24C  + 16S, 

give  for  E  [equation  (n)]  the  values  16  84  and  i6-g5 
respectively.  If,  therefore,  a  mixture  of  saltpetre,  carbon, 
and  sulphur  is  required,  which  shall  possess  the  greatest 
or  nearly  the  greatest  amount  of  energy,  and  at  the  same 
time  contain  the  smallest  amount  of  carbon  and  sulphur 
compatible  with  this  condition,  theory  would  point  to  the 
mixture — 

i6KN03  +  22C  +  8S. 

The  gunpowders  of  most  nations  fluctuate  about — 
16KNO3+ ai^C-fie-SS, 

which  numbers  are  very  near  those  required  by  theory. 


ON  CAESIUM. 


One  of  the  first  fruits  of  speCtrum  analysis  was  the  dis¬ 
covery  of  the  two  alkaline  metals  caesium  and  rubidium, 
by  Bunsen  and  Kirchhoff.  The  salts  of  these  metals  were 
closely  examined,  and  found  to  show  a  similarity  with  the 
compounds  of  potassium  more  complete  than  had  yet 
been  observed  among  analogous  bodies.  The  two  metals 
are  the  most  eleClro-positive  of  all  known  substances, 
and  form  consequently  the  ultimate  members  of  the 
eleCtro-chemical  series,  being  more  positive  even  than 
potassium.  With  this  property  is  naturally  combined  an 
exceptional  affinity  for  oxygen,  which,  especially  in  the 
case  of  caesium,  is  so  great  that  the  isolation  of  the  metal 
was  found  impossible,  and  the  discoverers,  being  unable 
to  separate  it  from  the  accompanying  non-metals,  had  to 
content  themselves  with  the  examination  of  its  com¬ 
pounds.  Rubidium,  however,  was  isolated  by  Bunsen, 
and  was  described  as  a  light  metal  deceptively  similar  to 
potassium,  but  much  more  fusible.  ! 


Carl  Setterberg  has  lately  effected  the  isolation  of 
caesium.  His  method  was  the  electrolysis  of  a  fused 
mixture  of  caesium  and  barium  cyanides.  Having  rela¬ 
tively  enormous  quantities  of  the  precious  materials  at 
command, — by  means  of  a  process  of  his  own  invention 
he  has  prepared  40  kilos,  rubidium  and  10  kilos,  caesium- 
alum,— he  has  produced  caesium  as  a  metal  very  similar 
to  the  remaining  alkali-metals,  silver-white,  very  soft  and 
duCtile.  Its  melting-point  is  26-5°,  and  its  sp.  gr.  i‘88. 
On  exposure  to  the  air  it  ignites  spontaneously,  and  if 
thrown  upon  water  it  burns  like  potassium,  sodium,  and 
rubidium.  Setterberg  has  proved  anew  that  in  conse¬ 
quence  of  the  affinity  of  the  metal  for  ox3'gen,  and  the 
volatility  of  its  salts,  the  preparation  of  caesium  by  igniting 
its  carbonate  alongwith  carbon—  accordingto  the  ordinary 
method  for  obtaining  rubidium  and  potassium — is  quite 
impossible. — Annalen  cler  Chemie  und  Pharmacie. 


NOTE  ON  THE  VOLUMETRIC  DETERMINATION 
OF  NITROGEN. 

By  A.  BERNTHSEN. 

If  in  volumetric  determinations  of  nitrogen  the  requisite 
carbonic  acid  is  evolved, — notin  the  combustion-tube,  but 
by  means  of  a  special  apparatus, — there  is  always  obtained 
an  excess  of  nitrogen  due  to  the  air  present  in  the  marble. 
This  evil  may  be  avoided  by  putting  the  marble  first  into 
a  bottle  with  thick  sides,  covering  it  with  water,  and  then 
evacuating  it  well  under  the  water  air-pump.  In  this 
manner  the  air  is  as  good  as  totally  expelled,  especially  if 
the  bottle  is  shaken  from  time  to  time,  so  that  the  bubbles 
formed  on  the  surface  of  the  marble  may  be  detached. 
The  results  obtained  in  this  manner  leave  little  to  be  de¬ 
sired  on  the  score  of  accuracy. — Zeitschrift  fur  Analyt. 
Chemie. 


NEW  METHOD  FOR  DETERMINING  THE 
GYPSUM  CONTAINED  IN  WINES. 

By  M.  E.  HOUDARD. 

I  submit  to  the  Chemical  Society  of  Paris  a  method 
which  has  rendered  me  substantial  services  for  more  than 
a  year,  for  determining,  in  a  quick  and  easy  manner  and 
with  asufficient  approximation,  the  proportion  of  potassium 
sulphate,  or  rather  the  corresponding  quantity  of  sulphuric 
acid,  found  in  almost  all  Mediterranean  wines  from  the 
“  plastering  ”  carried  on  by  the  growers. 

This  method  does  not  offer  much  interest  from  a  scien¬ 
tific  pdint  of  view,  but  it  may  prove  important  for  all 
those  who  are  concerned  with  the  analysis  of  wines  of 
ordinary  consumption.  It  is  based  upon  the  formulae  of 
M.  Poggiale,  modified  in  1876  by  M.  Marty,  Professor  at 
Val  de  Grace  ;  but  in  place  of  indicating  merely  if  a  wine 
contains  more  or  less  than  2  grms.  potassium  sulphate  per 
litre,  it  enables  us  to  determine  the  proportion  to  about 
J  a  grm.  per  litre  :  its  chief  merit  is  that,  unlike  the  me¬ 
thods  at  present  employed  in  laboratories,  it  is  within  the 
reach  of  all. 

The  process  requires  ten  test-tubes  placed  in  two  paral¬ 
lel  rows,  five  in  each  row  ;  a  pipette  of  25  c.c.,  graduated 
in  five  divisions,  each  of  5  c.c. ;  a  burette  graduated  in 
five  divisions,  from  o'5  to  2-5  c.c.,  each  division  conse¬ 
quently  containing  o-5  c.c. 

It  being  known  that  10  c.c.  of  M.  Martyrs  standard 
liquid  precipitates  o-i  grm.  potassium  sulphate  per  litre, 
we  begin  by  pouring  into  each  of  the  test-tubes  of  the  first 
row  5  c.c.  of  the  wine  in  question.  We  then  add  to  each 
of  these  tubes,  by  means  of  the  burette,  Marty’s  standard 
liquid,  pouring  into  the  first  tube  o'5  c.c.,  into  the  second 
ro,  and  so  on  till  the  fifth  tube  receives  2‘5  c.c.  The 
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contents  of  the  five  tubes  are  heated  and  filtered  respect¬ 
ively  into  the  five  tubes  of  the  second  rank.  It  is  then 
merely  needful  to  add  a  drop  of  the  standard  liquid  to 
each  of  the  second  set  of  tubes,  and  to  note  in  which  tube 
it  produces  a  faint  turbidity.  If,  e.  g .,  this  turbidity  ap¬ 
pears  in  No.  2  and  not  in  No.  3,  it  appears  that  the  wine 
contains  more  than  2  grms.  per  litre  of  potassium  sul¬ 
phate  and  less  than  3  grms.  Hence  it  may  be  concluded 
that  the  proportion  is  about  2’5  grms.  per  litre. — Bulletin 
de  la  Soc.  Chimique  cle  Paris. 


ON  THE 

DETERMINATION  OF  SULPHUR  IN  PYRITES. 

By  F.  BCECKMANN. 

The  methods  of  Lunge  and  Fresenius  have  afforded  a 
satisfactorily  accurate  and  expeditious  means  of  deter¬ 
mining  the  sulphur  in  pyrites.  As  a  third  process,  which 
also  gives  good  results,  I  recommend  the  following  modi- 
cation  of  the  potassium  chlorate  method  : — Half  a  grm. 
of  finely  ground  pyrites  (sifting  is  not  absolutely  neces¬ 
sary)  are  mixed  in  a  large  platinum  capsule  with  the  well- 
known  mixture  of  6  parts  sodium  carbonate  and  1  part 
potassium  chlorate.  The  mixing  is  effected  with  a  plati¬ 
num  spatula,  and  is  then  made  more  complete  by  gentle 
rubbing  with  an  agate  pestle  fixed  to  a  wooden  handle. 
The  whole  is  then  fused  over  the  blast-lamp.  The  aqueous 
solution  of  the  melt  is  first  poured  into  a  beaker  to  avoid 
spirting,  and  thence  into  another  tall  beaker  containing  an 
excess  of  hydrochloric  acid.  The  filtered  solution  is  heated 
and  precipitated  with  hot  barium  chloride,  heated  gently 
upon  the  sand-bath  for  a  time  until  the  liquid  standing 
above  the  precipitate  has  become  clear,  and  is  filtered  at 
once.  The  burnt  ores  in  sulphuric  acid  works  have  been 
for  a  long  time  assayed  for  sulphur  by  this  process.  I 
take  about  2  grms.  of  burnt  ore  to  from  20  to  25  grms.  of 
chlorate  mixture. — Zeitschrift  fur  Analyt.  Chemie. 


THE  SCHOOL  OF  MINES,  BALLARAT. 

We  have  received  the  annual  report  of  this  establishment 
presented  to  the  Meeting  of  Governors,  February  gth, 
1881,  and  perceive  with  pleasure  that  good  progress  is 
being  made.  The  subjects  taught,  as  a  matter  of  course, 
include  mathematics,  mining-,  and  land-  and  engineering¬ 
surveying,  mechanics  and  natural  philosophy,  mechanical 
engineering,  geology,  metallurgy,  chemistry,  mining  (both 
scientific  and  practical),  magnetism,  and  electricity.  We 
are  rather  surprised  to  find  materia  medica  and  physiology, 
botany,  and  pharmaceutical  chemistry  among  the  subjects 
taught.  A  proposal  made  and  carried  at  the  Annual 
Meeting,  to  open  a  class  for  oil-painting,  further  strikes 
us  as  unusual.  Some  of  the  professors  seem  to  be,  if  not 
overworked,  burdened  with  too  great  a  variety  of  subjects. 
Thus  Mr.  Jos.  Flude  has  to  teach  metallurgy,  assaying, 
chemistry,  botany,  and  pharmaceutical  chemistry.  F.  M. 
Krause,  in  addition  to  his  important  duties  as  Curator  of 
the  Museum,  occupies  the  chairs  of  mineralogy,  geology, 
electricity,  and  magnetism.  We  must  express  a  hope  that 
the  Institution  will  receive  such  a  measure  of  support  as 
may  enable  it  to  introduce  a  more  complete  division  of 
labour  among  its  officials. 

The  museum  is  evidently  improving.  Lack  of  room — 
a  torment  from  W’hich  few  curators  are  exempt — is  not 
absent,  and,  as  the  heaps  of  undetermined  and  wrongly 
determined  minerals  are  being  labelled  and  duly  classified, 
the  available  space  is  felt  to  be  insufficient.  The  Curator 
has  arranged  the  entire  collection  upon  stratigraphical 
considerations,  geographical  being  subordinated.  The 
heads  of  the  School  evidently  entertain  the  bold  but  most 


laudable  plan  of  forming  a  collection  illustrating  the  geo¬ 
logy  and  mineralogy  not  merely  of  the  whole  of  Australia 
proper,  but  also  of  New  Zealand  and  the  Fidjis.  There 
are  at  present  1132  specimens  of  minerals,  and  760  of 
rocks  and  fossils. 

Turning  to  the  report  of  the  Superintendent  of  the 
Laboratories,  we  find  that  these  are  fitted  with  eighteen 
work-tables,  each  duly  supplied  with  gas,  water,  and  ap¬ 
paratus,  and  affording  room  for  thirty-two  students.  The 
Superintendent  suggests  that  a  tolerably  good  spectroscope 
should  be  obtained,  and  that  a  special  balance  room 
should  be  provided.  The  metallurgical  laboratory  is  ar¬ 
ranged  for  twelve  students,  and  is  fitted  with  twelve 
reduction  furnaces,  three  cupelling  furnaces,  and  a  small 
blast-furnace. 

The  botanical  department  is  also  aCtive.  It  has  formed 
1  a  collection  of  about  a  thousand  plants  (specimens,  or 
species  ?),  and  the  Botanical  Garden  is  said  to  be  well 
kept.  Perhaps  the  phytological  studies  are  arranged  with 
a  too  preponderating  reference  to  pharmacy. 

The  Ballarat  School  of  Mines  will  undoubtedly  contri¬ 
bute  greatly  to  the  development  of  the  resources  of  the 
Australian  Colonies. 


THE  OCCURRENCE  OF  OPALS  IN  CENTRAL 
AUSTRALIA  AND  QUEENSLAND.* 

By  JAMES  R.  M.  ROBERTSON,  M.D.,  F.G.S.,  F.R.G.S. 

At  the  request  of  your  Secretary,  and  some  of  the  older 
members  of  this  society,  I  have  prepared  a  few  remarks 
upon  “  The  Occurrence  of  Opal  in  the  Colony  of  Queens¬ 
land,”  and  the  geological  and  physical  aspects  of  the 
country  in  which  they  are  found. 

Very  few  of  those  to  whom  I  speak  on  Queensland  are 
aware  that  its  surface  area  is  about  8J  times  that  of  Great 
Britain  ;  that  30  years  ago  there  were  not  more  than  1800 
white  people  settled  in  this  vast  extent  of  country ;  or 
that  at  present  it  can  only  boast  of  a  population  of 
217,000,  or  rather  less  than  one  person  to  every  three 
square  miles. 

The  northern  territory  of  Queensland  is  mountainous  ;  it 
is  covered  by  dense  tropical  vegetation,  and  is  peopled  by 
hostile  tribes  of  aborigines.  Of  this  region,  very  little  in¬ 
deed  of  a  positive  character  is  known. 

The  east  coast  of  the  Colony  is  fringed  over  its  whole 
length  by  a  high  mountain  chain,  for  the  most  part  com¬ 
posed  of  granite.  In  parts  these  mountains  are  highly 
metalliferous,  copper  being  extensively  distributed  around 
Mount  Perry  and  Rawbelle,  and  at  Copperfield  ;  and  gold 
\  — both  alluvial  and  in  quartz  reefs — is  found  over  the 
whole  extent  of  these  ranges.  The  principal  gold  mining 
localities  are — Gympie  in  the  south,  around  Mount  Perry, 
Rockampton  and  Morinish,  Charters  Towers,  and  Nebo, 
inland  from  Bowen.  The  Palmer  and  Hodgkinson 
districts  in  the  north,  while  in  the  mountain  ranges  that 
join  the  east  coast  with  the  Gulf  of  Carpentaria,  the 
Etheridge,  Woolgar,  and  Gilberton  gold  fields  have  been 
opened  up.  In  the  far  west  the  Cloncurry  copper  and  gold 
fields  (that  I  had  occasion  to  visit)  exist  among  the  outliers 
of  the  M'Kinlay  ranges,  and  from  this  field  the  richest 
ores  of  copper  and  the  finest  gold  in  all  Australia  is 
obtained. 

Queensland  minerals  are  all  of  a  high  order  in  respedt 
to  quality  and  productiveness;  but,  up  to  the  present 
moment,  they  have  not  received  that  attention  from 
capitalists  that  they  deserve.  Its  quartz  reefs  carry  a 
higher  average  of  gold  than  any  in  Australia ;  yet,  from 
the  rudeness  of  the  manipulative  processes,  and  the  per- 
fundtory  methods  of  mining  practices,  their  working  has 
not  been  attended  with  the  success  that  better  systems 

*  Paper  read  before  the  Glasgow  Geological  Society  and  Chemical 
Sedtion  of  the  Philosophical  Society,  January  23rd,  1882, 


I  Chemical  New's, 
I  March  3,  1882. 


Opals  in  Central  Australia  and  Queensland. 


96 

would  have  insured.  I  am  pleased  to  be  able  to  make  an 
exception  to  this  general  statement  in  favour  of  Charters 
Towers  and  Gympie,  where  several  complete  recovery 
plants  have  of  late  been  eredted. 

The  coast  ranges  rise  to  an  average  altitude  of  2000 
feet.  From  this  elevation,  plateauxs,  or  tablelands,  extend 
inland.  The  granite  formation  has  been  pierced  by  great 
belts  of  volcanic  or  intrusive  rocks  ;  and  very  large  areas  of 
these  tablelands  are  covered  by  slabs  of  vesicular  basalt  in 
process  of  decay — the  decomposition  given  rise  to  deep 
black  soils.  It  is  a  curious  circumstance,  that  these 
basaltic  blocks  are  confined  to  the  top,  or  seem  to  float  upon 
the  surface ;  the  soil  underlying  them  being  entirely 
destitute  of  stones.  Other  portious  of  the  plains  are  com¬ 
posed  of  chocolate-coloured  or  red  soils,  resuting  from  the 
decay  of  intrusive  rocks  containing  iron.  Further  inland, 
these  black  and  red  soils  gives  place  to  extensive  Downs, 
composed  of  deep,  darkish  grey  soil,  overlying  rocks, 
evidently  of  oolitic  or  cretaceous  age,  and  exhibiting  in 
parts  a  peculiar  cone-in- cone  structure.  All  these  plains 
are  covered  by  a  great  variety  of  the  most  nourishing  and 
permanent  grasses.  These  plains,  over  several  degrees  of 
latitude  and  longitude,  are  perfectly  level,  and,  for  the 
most  part,  are  featureless  and  destitute  of  trees,  and 
innocent  of  roads  or  tracks.  Over  them,  the  traveller  rides 
— often  guided  by  the  compass — with  no  landmarks  or  mile¬ 
stones  to  relieve  the  tedium.  He  looks  constantly  over  an 
apparently  illimitable  sea  of  luxuriant  grass.  In  the 
morning  he  sees  the  sun  rise  out  of  the  grassy  sea ;  he 
watches  it  ascend  into  the  blue  vault  of  a  cloudless  sky, 
again  to  set,  with  gorgeous  splendour,  to  illuminate  a 
similar  expanse  of  verdure. 

From  the  Gulf  of  Carpentaria,  a  midrib  of  hill-ranges 
run  south  through  the  continent.  250  miles  south  of  the 
Gulf  the  M‘Kinlay  ranges  branch  off  to  the  east,  and  from 
these  ranges  run  south  to  form  the  Grey,  Coleman, 
M'Gregor,  and  Cheviots,  that  determine  the  several  water¬ 
sheds  of  the  interior. 

The  southern  division  of  Australia,  bounding  upon 
Vidtoria,  New  South  Wales,  and  South  Australia,  is  more 
park-like  in  charader  than  the  central  division  just  referred 
to.  A  large  portion  of  it  is  covered  by  stunted  trees  or  a 
scrub  of  peculiar  description;  its  stunted  character  being 
due,  no  doubt,  to  the  uncertainty  of  the  seasons  and  the 
protradted  droughts  to  which  this  part  of  the  colony  is 
subjedt. 

The  country  is  covered  by  recent  rocks,  chiefly  of  soft, 
friable,  unbedded  sandstones  and  indurated  clay.  It  is 
inteiseded  by  low  ridges  or  belts  of  porphyritic  or  quartz- 
ose  rocks.  On  one  of  these  hard  vitreous  ridges  I  noticed 
a  rather  curious  circumstance.  On  the  very  apex  of  the 
flinty  ridge,  with  a  peifedly  arid  landscape  all  around,  the 
savage  natives  had  dug,  at  a  great  expenditure  of  labour, 
very  possibly  with  rude  stone  implements,  three  small  holes, 
or  native  wells.  In  these  wells  water  is  at  all  times  found, 
and  they  have  never  been  known  to  overflow.  They  have 
possibly  been  sunk  upon  some  small  crack  or  fissure  that 
exudes  water. 

The  River  systems  of  this  part  of  the  colony  are  peculiar. 
In  the  dry  season  they  appear  to  be  composed  of  eonneded 
lines  of  water  holes,  known  as  “Billabongs.”  During 
times  of  drought  these  are  so  many  reservoirs  for  the  storage 
of  water ;  but  during  the  rains,  they  overflow,  and  are  often 
20  miles  broad.  Such  are  the  Maranoa,  Warrego,  Paroo, 
Bulloo,  Blackwater,  and  Cooper’s  Creek  River  systems. 

The  stunted  scrub  that  covers  large  areas  of  country 
is  called  Mulga.  Its  leaves  are  small,  fleshy,  undtuous, 
and  lanceolate,  and  of  a  dark  olive-green  colour.  Where 
the  soil  is  particularly  deep  and  rich,  open  plains  occur, 
that  while  moisture  remains  are  covered  with  abundant  and 
luxurious  grasses.  This  is  the  principal  cattle  rearing 
distrid  of  Southern  Queensland,  where  great  mobs  of 
bullocks  roam  at  will  “on  a  thousand  hilla  and  bosky 
dells,”  living  solely  on  the  grasses  and  nutritious  shrubs  that 
abound,  until  they  are  colleded,  and  travelled  for  hundreds 
of  miles,  to  the  Adelaide  or  Melbourne  markets. 


The  distrid  is  subjed  to  droughts.  It  was  near  to  this 
that  the  explorers  Burke  and  Wills,  with  their  party, 
perished  many  years  ago.  When  I  rode  through  it  in  July 
of  last  year,  not  a  drop  of  rain  had  fallen  for  over  22  months  ; 
and  then  there  was  no  sign  of  a  change.  The  grass  during 
such  prolonged  droughts  gets  scarce  and  burnt  up,  while 
incalculable  quantities  are  annually  consumed  by  bush 
fires.  At  these  times  cattle  enter  the  Mulga  scrub  and 
live,  and  fatten  upon  the  leaves,  travelling  once  a  day,  to 
the  nearest  waterhole,  to  slake  their  thirst ;  or  they  feed 
upon  the  cotton,  or  salt  bush,  that,  instead  of  grass,  covers 
some  of  the  plains. 

Very  few  Marsupials  are  found  in  this  region  ;  their 
numbers  are  probably  kept  down  by  the  swarms  of 
“dingoes,”  or  native  dogs  that  abound.  To  catt'e  these 
dogs  do  little  damage  :  but  among  sheep  they  cause  such 
destrudion  that  squatters  systematically  poison  them  with 
strychnine.  After  nightfall  the  discordant  howls  of  these 
pests  around  the  camp  fires  is  quite  loud  enough  to  awaken 
anything  human,  save  the  easy-minded  bushman,  who, 
exhausted  by  a  long  ride,  has  rolled  himself  in  his  blanket, 
and  with  his  head  on  his  saddle  has  shut  his  eyes  on  the 
twinkling  constellations,  and  with  half  open  mouth  is 
snoring  in  a  manner  that  speaks  volumes  for  the  simple 
diet  of  bush  life  and  the  invigorating  freshness  of  the  air. 

The  climate  is  salubrious  and  healthy.  During  the 
summer  months  of  November,  December,  January,  it  is 
hot,  but  dry,  the  thermometer  averaging  105°  to  no°  in 
the  shade.  The  rainy  season  occurs  as  a  rule  in  February, 
when  a  large  part  of  the  country  is  under  water.  During 
March,  April,  May,  the  air  is  cool,  the  skies  clear, 
the  mornings  cold,  and  the  surface  of  the  earth  covered 
with  flowers  and  verdure.  In  June,  July,  and  August,  the 
days  are  bright  and  cool,  the  nights  being  cold  or  frosty. 
September  and  Odtober  are  the  spring  months,  when  the 
temperature  increases,  and  showers  freshen  the  parched 
earth.  In  the  pure  atmosphere  of  these  regions  there  are 
no  febrile  ailments,  and  little  disease  of  any  description, 
save  the  lesions,  and  the  drivelling  idiotcy  caused  by 
drinking  dodtored  rum  or  1  star  brandy,  at  17/6  per  bottle. 
However  excellent  the  breed  of  cattle  or  sheep  may  be  in 
the  colony,  there  can,  I  think,  be  little  doubt  that  its 
present  tendency  is  to  breed  a  most  depraved  and  de¬ 
moralised  variety  of  the  genus  homo. 

We  had  for  days  been  riding  through  a  broad  belt 
of  rough  and  disconsolate  scrub,  breathing  an  atmosphere 
of  pulverulent  dust ;  but  after  crossing  the  Grey  range  we 
enter  a  broad  expanse  of  green  and  grassy  downs. 
Breathing  the  ethereal  and  invigorating  brilliance  of  the 
dry  air,  our  spirits  rise,  and  we  strive  to  forget  the  rough 
usage,  the  forbidding  desolation,  and  the  dust  of  the  past 
week,  borne,  as  we  suppose,  with  exemplary  fortitude  and 
Christian  forbearance.  The  silence  is  profound.  As  we 
ride  onwards,  the  feeling  increases  that,  as  far  as  the 
absence  of  life  or  habitation,  or  occupation  is  concerned, 
we  might  be 

“ - the  first  that  ever  burst 

Into  that  silent  sea.” 

Behind  us  the  higher  eminences  of  the  Grey  range  rise  as 
out  of  a  cloud  of  gleaming  vapour,  and  these,  from  their 
appearance,  are  known  as  the  Hay  Ricks .  Around  us, 
detached  squadrons  of  Emus,  run  in  uncertain  lines;  and 
before  us,  over  a  sea  of  verdure,  is  the  mirage  of  a  great 
lake.  We  cross  stony  ridges,  or  belts  of  vitreous  and 
highly  transmuted  siliceous  rocks,  over  which  our  unshod 
horses  walk  wearily,  and  once  again  we  cross  the  grassy 
plain,  bearing  almost  due  west.  Water  is  scarce,  some¬ 
times  spaces  of  25  miles  separate  the  water  holes ;  in  some 
of  these  a  liquid  is  seen  resembling  in  colour  and 
consistency  thin  white  paint,  and  this  decodtion  is 
imposed  upon  strangers  as  water.  It  tastes  strongly  of 
“  cow.” 

We  cross  salt  bush  plains,  and  belts  of  flaggy  sand¬ 
stones,  and  at  last — above  the  horizon — the  peculiar 
I  outline  of  the  ranges,  near  the  locality  where  he 
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explorers  Burke  and  Wills  perished,  rise  into  view,  and 
lends  variety  to  the  scene. 

Next  morning,  we  colledt  our  shivering  horses  by 
moonlight  (the  grass  and  ground  being  covered  with  hoar 
frost,  and  the  pools  with  ice)  ;  and  ere  the  orb  of  day  had 
arisen,  we  were  threading  a  devious  way  over  frightfully 
stony  ridges;  and  through  thick,  prickly  scrub,  that  tear 
the  emblems  of  our  civilisation,  and  scratches  our  faces, 
to  emerge  from  it  in  a  condition  of  doubtful  respectability. 
We  ascend  a  range  composed  of  gritty  sandstone,  with 
slopes,  covered  with  fallen  blocks  and' decaying  fragments, 
piled  up  in  chaotic  confusion.  Some  of  the  hill  masses 
are  of  blood-red  colour,  and  exude  salts  of  magnesia. 
Some  are  olive  coloured,  or  ochrey  yellow.  Some 
resemble  Bathstone,  and  some  are  a  blending  of  all  these. 
The  lithological  character  of  these  rocks  are  by  no  means 
distinctive,  but  they  are  evidently  of  tertiary  age.  Por- 
phyritic  dykes  traverse,  but  do  not  appear  to  disturb  these 
rocks.  High  overhead  are  crumbling  cliffs  of  mottled 
sandstone  of  curious  outline.  Around  us  the  heat  quivers 
in  the  hair,  and  against  their  mural  sides,  the  bright  sun 
dances  with  a  fierce  delight.  By  dangerous  paths,  we 
continue  to  ride  up  the  slopes  of  these  fantastic-shaped 
hills,  and,  by  some  unaccountable  accident,  arrive  in 
safety  at  the  top. 

Not  a  sound  (save  the  panting  of  our  horses)  disturbs 
the  solemn  and  all-prevailing  silence.  We  are  alone  with 
nature  in  the  centre  of  a  great  continent,  and  we 
feel  that  he,  indeed,  must  possess  a  dull  and  incurious 
mind,  who  is  not  impressed  by  the  singularity  and  the 
charming  loveliness  of  the  scene.  Twenty  miles  off, 
across  a  grassy  and  park-hke  plain,  the  Coleman  and 
M’Gregor  ranges  rise,  clear  and  distinct,  amid  the  flood  of 
light.  The  outline  is  wonderfully  lovely.  In  the  fore¬ 
ground  a  number  of  cone-like  and  castellated  hills,  of  all 
colours,  rise  from  the  plain  ;  the  more  connected  ranges 
of  the  background  appearing  as  if  capped  by  numerous 
and  enormous  fortifications.  Some  of  the  isolated 
conical  hills  terminate  in  sharp  apexes  or  spikes  ;  others 
terminate  with  flat  circular  crests  and  perpendicular  red 
sides,  rising  out  of  slopes  of  yellow  or  reddish  earth  par¬ 
tially  covered  by  struggling  vegetation.  The  whole  of 
the  hills  have  approximately  the  same  level  or  elevation. 
Their  contour  being  entirely  due  to  the  effects  of  climate, 
operating  over  incalculable  periods  of  time.  I  have 
endeavoured  to  represent  the  outline  of  these  hills  in 
sketch  No.  1 ;  but  I  regret  that  I  cannot  convey  to  you 
any  idea  of  their  aspect,  as  I  saw  them,  through  the  clear 
ambient  air — rising  out  of  a  carpet  green,  with  the  sun  to 
illuminate  them,  and  distance  to  soften,  and  to  heighten 
the  effeCt. 

Similar  country,  geologically,  extends  through  about  3 
parallels  of  latitude,  and  about  2  of  longitute;  and  within 
this  area,  siliceous  minerals,  such  as  quartz  in  various 
forms,  agates  calcedony,  carnelian  and  opals  are  found. 
With  the  latter  only  I  propose  to  deal. 

These  rocks  are  evidently  of  Tertiary  age  ;  but  they 
possess  no  very  distinct  or  typical  characters.  The  com¬ 
ponent  parts  are  gritty  sand,  or  earth.  The  bedding 
is  obscure,  or  false  ;  and  the  colour  is  apparently  due  to 
the  admixture  of  protoxide  of  iron  in  varying  quantities. 
The  colour  is,  however,  striking  ;  blood  red,  grey,  brick 
red,  cream  coloured,  olive,  yellow,  or  mottled.  These 
colours  may,  within  a  few  yards,  iusensibly  blend  into  one 
another,  or  they  may  be  separated  by  a  distinct  and 
sharp  line  of  demarcation,  as  in  the  specimen  that  I  now 
show  you.  1 

In  certain  parts  these  loosely  aggregated  sandstones 
are  held  together,  (as  are  the  great  sandstones  that  overlie 
the  coal  formation  of  N.S.W.),  by  irregular  mahogany 
coloured  feruginous  bands.  These  segregations  of  iron 
have,  in  some  parts  of  the  district,  formed  fissures  within 
themselves,  and  into  these  crevices  a  fine  siliceous  fluid 
has  been  introduced,  and  become  consolidated.  In  other 
localities,  where  the  necessary  conditions  have  been 
present,  hese  siliceous  threads  have  become  opalised ;  and 


where  these  have  absorbed  infinitely  minute  traces  or 
nickel,  or  manganese,  or  iron,  or  all  three,  they  exhibit 
all  the  lovely  play  of  colours  distinctive  of  the  precious  or 
the  fire  opal.  The  specimens  will  serve  to  illustrate  this 
condition. 

Again,  while  some  of  the  more  aluminous  beds  have 
been  subjected  (we  shall  suppose)  to  the  influence  of  heat, 
the  plastic  matrix  has  been  rendered  vesicular,  and 
a  number  of  the  cavities  so  formed  have  (by  subsequent 
infiltration)  been  filled  by  silica,  which  has  become 
opalised.  Specimens  labelled  No.  17  simplifies  this 
condition. 

Again,  as  we  approached  the  margins  of  this  district,  we 
passed  over  certain  beds  of  indurated  and  transmuted 
schists,  and  in  these,  small  nodular  concretions  of 
siliceous  ironstone  can  be  picked  out.  These  little 
flattened  spheres  are  about  one  inch  in  diameter.  On 
breaking  them,  numerous  minute  crevices  are  seen  to 
radiate  from  a  centre,  and  these  hair-like  fissures  have 
been  filled  by  a  plastic  mass,  which  has  become  opalised, 
but  of  no  value  whatever.  In  the  reniform  nodules  of  C. 
B.  ironstone  that  are  found  in  the  clays,  or  in  the  soft 
shale  beds  of  our  coal  measures  identically  the  same 
appearances  are  to  be  seen  ;  only,  in  the  latter  case,  the 
septaria  are  filled  with  ordinary  quartz. 

Approaching  the  main  ranges,  almost  every  other  ridge 
is  covered  with  splinters  of  a  milky,  or  opaque  variety  of 
opal.  Specimens  Nos.  x  and  5  illustrate  this,  and  the 
last  named  variety  of  opal. 

Without  going  more  into  detail,  I  must  ask  you  to 
believe  that  it  is  only  within  a  certain  very  small  area,  of 
this  extensive  opal-bearing  country  that  opals  of  any 
commercial  value  have  been  found.  I  feel  that  I  need 
scarcely  mention  that  opal  is  a  siliceous  mineral — an 
analysis  of  precious  opal  showing  90  per  cent  of  silica  and 
10  per  cent  of  water.  That  it  is  considered  an  unlucky 
stone  by  ignorant  and  superstitious  people ;  that  its 
beautiful  combinations  of  colours  probably  depends  upon 
the  presence  of  exceedingly  minute  proportions  of  some 
colouring-matter,  such  as  those  produced  by  iron,  nickel, 
or  cobalt — the  colour  being  intensified  by  the  presence  of 
numerous  invisible  fradtures. 

I  may  inform  you  that  over  very  large  tradts  of  country, 
in  the  lower  Bulloo,  and  Barco  distridts,  opal  is  found 
filling  the  narrow  and  irregular  fissures  of  a  feruginous 
matrix,  or  in  delicate  scales,  so  thin,  that  they  appear  as 
if  painted  on  to  the  matrix;  but  these,  however  beautiful, 
cannot  be  utilised  by  the  lapidary. 

(To  be  continued.) 


PROCEEDINGS  OF  SOCIETIES. 

PHYSICAL  SOCIETY. 

Saturday,  February  25 th,  1882. 

Professor  G.  C.  Foster  in  the  Chair. 

New  Members: — Prof.  G.  F.  Fitzgerald,  Trinity  College, 
Dublin  ;  Mr.  C.  Richardson  ;  Lieut.  H.  I.  Dockrell,  R.N. ; 
Mr.  W.  Ford  Stanley;  General  H.  Hyde,  R.E. ;  Mr.  J. 
Buchanan. 

Prof.  W.  E.  Ayrton,  F.R.S.,  read  a  paper  on  Faure's 
Accumulator ,”  giving  the  results  of  experiments  made  by 
him  and  Prof.  Perry  on  the  efficiency,  storing  power,  and 
durability  of  the  battery.  The  efficiency  was  got  by 
measuring  the  power  put  in  and  comparing  it  with  that 
taken  out,  by  means  of  Perry  and  Ayrton’s  voltameter  and 
ammeter.  The  authors  found  that  the  cell  has  great 
resuscitating  power  if  left  insulated  after  all  the  current 
appears  to  have  been  discharged.  Care  had  to  be  taken  to 
see  that  the  cell  was  quite  discharged  by  letting  it  stand 
on  open  circuit  for  intervals  and  discharging  between 
whiles.  When  this  was  done  they  found  that  the  total 
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loss  for  charges  up  to  one  million  foot-pounds  need  not 
be  greater  than  18  per  cent.  With  slower  charges  they 
got  a  loss  of  only  10  per  cent.  As  to  the  storage,  a  mean 
current  of  18  Amperes  gave  after  eighteen  hours’  dis¬ 
charge  (six  hours  on  three  consecutive  days)  1,440,000 
foot-pounds  of  work,  equivalent  to  1  horse-power  in 
forty-three  minutes.  The  cel!  contained  81  lbs.  of  red-lead, 
thus  making  a  capacity  of  about  18,000  foot-pounds  per 
pound  of  red-lead.  The  cell  showed  no  deterioration 
after  two  months  of  work. 

Prof.  Ayrton  then  described  a  new  form  of  his  Disper¬ 
sion  Photometer,  which  greatly  reduces  it  in  size  and  con¬ 
venience.  The  principle  of  this  instrument  has  already 
been  described  to  the  Society  by  the  authors.  It  consists 
in  using  a  concave  lens  to  disperse  the  stronger  light,  and 
thus  obviate  the  necessity  of  putting  it  at  a  great  di¬ 
stance  if  it  is  very  powerful,  such  as  an  eledtric  light. 
The  powers  of  the  two  lights  are  compared  by  the  eye  in 
estimating  the  intensity  of  the  shadows  of  a  rod  thrown 
on  a  white  screen  of  blotting-paper  by  the  two  lights 
simultaneously.  A  sperm  candle  is  used  as  the  standard, 
and  it  is  placed  on  a  movable  stand  at  an  angle  to  the 
path  of  the  other  beam  through  the  lens.  Both  the  lens 
and  candle  can  be  shifted  to  and  from  the  screen  along  a 
scale  giving  their  distances,  and  the  stronger  beam  is 
reflected  from  a  small  mirror.  This  mirror  is  ingeniously 
fixed  so  as  to  refledt  the  ray  from  the  same  part  of  its 
surface  whatever  angle  it  is  placed  at,  and  thus  the  power 
of  an  eledtric  light  can  be  accurately  given  for  every 
angle  along  which  the  ray  travels  from  the  lamp.  Obser¬ 
vations  are  taken  through  red  and  green  glasses  to  get  a 
better  measure  of  the  power  of  the  light.  Prof.  Ayrton 
has  found  that  ordinary  air  absorbs  the  green  rays  of  the 
eledtric  light  very  strongly,  and  hence,  in  order  to  get  a 
proper  test  of  an  eledtric  lamp,  the  photometer  should  not 
be  far  from  the  light.  The  new  dispersion  photometer 
shown  is  the  only  one  admitting  of  this  precaution. 

Mr.  Shoolbred  stated  that  he  had  found  from  experi¬ 
ment  that  the  carbons  of  the  Swan  and  Maxim  incandes¬ 
cent  lamps  bore  a  much  higher  current  without  breaking 
when  fed  from  a  Faure  accumulator  than  from  a  dynamo- 
eledtric  machine. 

Prof.  Ayrton  corroborated  this  statement,  and  said 
that  he  had  obtained  a  light  of  800  candles  from  a  Maxim 
lamp  fed  by  an  accumulator. 

Prof.  Silvanus  Thompson  then  read  a  paper  “  On  the 
Electric  Resistance  of  Carbon  under  Pressure.'"  It  was 
generally  stated  that  the  resistance  of  carbon  diminished 
under  pressure,  but  he  had  found  from  recent  experiments 
that  the  diminution  observed  was  really  due  to  the  contadt 
beetween  the  eledtrodes  and  the  carbon.  Under  pressure 
there  are  more  points  of  contadt  between  the  metal  and 
carbon  than  without  pressure.  The  result  has  an  impor¬ 
tant  bearing  on  the  adtion  of  the  carbon  relay,  rheostat, 
and  microphone  transmitter. 

Prof.  Ayrton  pointed  out  that  as  carbon  apparently 
diminished  in  resistance  under  a  rise  of  temperature,  this 
would  seem  to  indicate  it  as  a  compound  substance,  since 
only  simple  substances  seemed  to  increase  in  resistance 
with  rise  of  temperature. 

Prof.  Guthrie  recalled  that  Dr.  Moser  had  suggested 
that  the  alteration  of  the  resistance  of  selenium  under 
light  was  an  effedt  of  contadt. 

A  paper  was  read  by  Mr.  G.  Gore,  “  On  the  Influence  of 
the  Form  of  Conductors  on  Electric  Conductive  Resistance." 
His  experiments  were  designed  to  show  whether  there  was 
a  difference  of  resistance  in  certain  liquid  conductors  under 
the  positive  and  negative  current.  None  was  discovered. 

Dr.  PIopkinson,  F.R.S.,  read  a  paper  “  On  the  Refrac¬ 
tive  Index  and  Specific  Inductive  Capacity  of  Transparent 
Insulating  Media."  He  inferred  from  tried  experiments 
and  the  eledtro-magnetic  theory  that  glass  had  a  high 
refradtive  index  for  rays  of  very  long  wave  length. 

Dr.  J.  H.  Gladstone  suggested  that  the  point  should 
be  tested  by  experiment,  and  that  the  method  of  photo¬ 
graphing  the  red  rays  might  be  employed. 


Mr.  J.  Macfarlane  Gray  explained  that  an  objedtion 
to  one  result  of  his  former  communication  to  the  Society 
on  the  specific  heat  of  steam  was  really  a  confirmation  of 
it,  as  Regnault’s  value  was  erroneous. 


CORRESPONDENCE. 


SULPHUR  •  IN  SHALE  NAPHTHA. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  your  abstradt  of  the  Berliner  Berichte,  vol.  13, 
No.  12,  there  is  a  note  by  Kalstadt  on  the  occurrence  of 
sulphur  during  the  dry  distillation  of  coal-tar.  I  may  in 
this  connedtion  be  permitted  to  state  that  sulphur  occurs 
also  during  the  fractional  distillation  of  shale  naphtha. 

Shale  naphtha  is  absorbed  by  means  of  scrubbers  from 
the  gases  liberated  during  the  destrudtive  distillation  of 
shale  for  paraffin  oils.  The  crude  produdt  contains  a  very 
large  quantity  of  sulphur  compounds,  chiefly  sulphides  and 
sulphuretted  hydrogen.  This  crude  produdt,  in  the  pro¬ 
cess  of  refining,  is  treated  with  the  strongest  sulphuric 
acid,  and  then  with  excess  of  caustic  soda,  sp.  gr.  i'36o, 
after  which  it  is  distilled.  While  the  light  or  more  gaseous 
portions  are  being  distilled  over,  the  sulphur  is  liberated 
in  greatest  quantity,  and  makes  its  appearance  as  minute 
crystals  round  the  water-lute  of  the  separator.  This  mode 
of  distillation  cannot,  however,  be  said  to  be  dry  distilla¬ 
tion,  inasmuch  as  the  still  is  urged  by  steam  alone.  It  is 
very  remarkable  that  sulphur  should  separate  in  this  form 
after  the  naphtha  has  been  treated  as  indicated  above. 
The  more  gaseous  portion  of  the  distillate  smells  strongly 
of  garlic,  but  affords  no  indication  of  sulphur  by  the 
ordinary  methods  of  testing  for  such. 

Some  time  ago  I  mentioned  the  occurrence  of  this  sul¬ 
phur  to  an  eminent  chemist,  who  suggested  that  it  was 
probably  due  to  a  hydrocarbon  disulphide,  which  undergoes 
decomposition  in  the  process  of  distillation.  This  view  is 
perhaps  supported  by  the  observation  of  R.  Otto,  Berliner 
Berichte,  vol.  13,  No.  12,  that  aromatic  mercaptans  are 
converted  into  disulphides  by  the  adtion  of  sulphuric  acid  ; 
and  this  suggests  the  question — May  not  the  sulphur  com¬ 
pounds  present  in  the  crude  naphtha  be  similarly  affedted 
by  sulphuric  acid  ? 

Sulphur  is  also  found  in  considerable  quantities  in  the 
drips  from  the  gas  mains  or  condensers  from  shale  re¬ 
torts  ;  but  the  produdtion  of  sulphur  in  this  case  is  well 
known  and  easily  understood,  viz.,  the  adtion  of  sulphites 
upon  sulphides.  I  think  the  existence  of  sulphur  in  the 
distillation  of  coal-tar  can  be  similarly  explained.  Thus, 
during  the  destrudtive  distillation  of  the  coal,  sulphuretted 
hydrogen  is  liberated  in  greatest  abundance,  while  the 
maximum  yield  of  gas  is  being  produced.  After  the  make 
of  gas  begins  to  fall  off,  the  continued  adtion  of  the  ex¬ 
hauster  draws  in  small  quantities  of  air  through  the  retorts, 
which  burn  the  sulphur  of  the  pyrites  left  in  the  coke, 
thus  forming  sulphurous  acid,  which,  on  condensation, 
readts  on  the  sulphuretted  hydrogen  with  the  produdtion 
of  sulphur.  This  sulphur  is  dissolved  or  absorbed  by  the 
naphtha,  and  afterwards  eliminated  on  distilling  the  tar. 
— I  am,  &c  , 

Robert  Tervet,  Manager. 

Clippens  Oil  Works,  by  Johnstone, 

February  24,  1882. 


A  Sulphur  Oxychloride. — J.  Ogier. — This  new  com¬ 
pound  has  been  obtained  by  heating  together  to  250”  in  a 
sealed  tube,  a  mixture  ol  equal  weights  of  sulphur  chlo¬ 
ride  and  sulphuryl  chloride.  It  boils  at  6o°  to  6i°,  and  is 
readily  decomposed  by  heat.  It  is  a  deep  red  liquid  of 
the  sp.  gr.  1-656.  Its  vapour-density  taken  with  Meyer’s 
apparatus  is  given  as  3 '98, 3  '84,  375.  The  author  ascribes 
|  to  it  the  formula  S2OCI2. — Comptcs  Rendus. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— AH  degrees  ol  temperature  are  Centigrade  unless  otherwise 

expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  V Academie 
des  Sciences.  No.  7,  February  13,  1882. 

Double  Salts  formed  by  the  Haloid  Salts  of 
Mercury. —  M.  Berthelot. — A  thermo-chemical  study. 
The  author  remarks  that  the  complete  theory  of  saline 
rea&ions  requires  a  knowledge  of  the  formation  of  all  the 
compounds  capable  of  existing,  i.e.,  of  the  simple  salts, 
hydrated  and  anhydrous,  and  also  of  the  double  salts,  the 
acid  and  the  basic  salts,  which  may  be  formed  either  in 
the  moist  or  the  dry  way.  Their  part  is  especially  im¬ 
portant  in  the  study  of  the  metallic  salts,  by  reason  of 
their  formation-heat  and  their  state  of  dissociation.  If 
this  double  property  is  known,  the  inverse  displacements 
and  the  equilibria  are  a  necessary  consequence.  He  has 
already  developed  this  theory  for  the  acid  salts,  and  he 
now  purposes  to  enter  upon  a  further  application  by  the 
examination  of  the  double  salts  of  silver  and  mercury. 
For  this  purpose  it  was  necessary  to  measure  in  the  first 
place  the  formation-heat  of  an  entire  group  of  bodies, 
comprising  the  principal  double  salts,  which  may  take 
their  rise  in  a  given  decomposition.  The  author  has  done 
this  for  the  salts  of  rcercur)'  with  reference  to  the  deriva¬ 
tives  of  the  four  fundamental  hydracids,  the  hydrochloric, 
hydrobromic,  hydriodic,  and  hydrocyanic. 

Researches  on  the  Nitrogenous  Acids  derived 
from  Acetons. — G.  Chancel. — The  author’s  general  con¬ 
clusions  are  that  the  aceton  of  a  normal  acid  gives  a  nitro¬ 
genous  derivative,  which  reducing  agents  transform  into 
the  next  lower  homologue  of  the  acid  generating  the 
aceton.  On  the  contrary,  the  acetons  of  isomers  of  the 
normal  acid  pass  over  several  stages.  The  formation  of 
these  nitrogenous  acids  is  a  characteristic  reaction  of  the 
acetons,  and  renders  it  possible  to  distinguish  the  primary 
alcohols  from  the  secondary  and  the  tertiary.  In  certain 
cases  it  is  capable  of  giving  precise  indications  on  the 
internal  constitution  of  the  acids  and  the  alcohols. 

Eledhric  ACbions  in  like  Condudive  Systems. — M. 
Deprez. — A  mathematical  paper,  not  capable  of  useful 
abstradion. 

Electric  Transfer  of  Energy  to  Great  Distances. — 
M.  Deprez. — With  Gramme  machines  of  the  small  kind, 
weighing  about  100  kilos.,  and  modified  according  to  the 
principles  which  the  author  has  indicated,  he  has  obtained 
a  work  of  37  kilogrammetres,  the  resistance  interposed 
between  the  motor  and  the  receiver  being  786  ohms,  re¬ 
presenting  the  distance  of  jS'6  kilometres  of  ordinary 
telegraph  wire.  This  transfer  is  effeded  without  the 
appearance  of  sparks  at  the  brushes,  the  machine  re¬ 
maining  perfedly  cold,  and  without  the  necessity  of  taking 
special  precautions  for  the  isolation  of  the  condudors. 

Methods  of  Comparing  Coefficients  of  Induction. — 
M.  Brillouin.— The  author  concludes  that  it  is  easy  to  \ 
construd  two  coils,  such  that  their  mutual  indudicn- 
coefficient  may  be  calculated  with  any  desired  precision. 
By  means  of  the  methods  of  comparison  of  which  the 
author  has  undertaken  the  study,  the  special  or  mutual 
coefficients  of  indudion  of  any  coils  may  be  determined 
to  within  less  than  i-2oootb. 

Generality  of  the  Elecftro-chemical  Method  for  the 
Figuration  of  Eledro- chemical  Lines. — A.Guebhard. — 
The  author  proposes  the  following  law If  we  place  at 
a  very  small  distance  frcm  a  slender  horizontal  sedion  of 
metal  exadly  fitted  to  the  sides  of  an  eledrolytic  trough, 
any  assemblage  whatever  of  vertical  cylindric  eledrodes, 
the  coloured  rings  which  take  rise  represent  with  a  very 
close  approximation  the  theoretic  system  of  equipotential 
lines  which  would  be  given  by  the  direct  application  of 


these  same  eledrodes  upon  a  condudive  plane  taken 
within  the  same  limits. 

Hydrodynamic  Experiments:  Imitating  Electro¬ 
magnetic  Phenomena  by  Liquid  Currents.  —  C. 
Decharme. — Not  capable  of  useful  abstradicn. 

Magnesium  Oxychlorides. — G.  Andre. — A  thermo¬ 
chemical  study.  The  author  has  obtained  and  examined 
the  following  compounds  : — 

MgCI,MgO+  16HO  ;  MgCl,MgO  +  6HO  ; 
MgCl,ioMgO,i3HO  ;  MgCl,ioMgO,i6HO, 
and  another  compound  containing  the  same  relative  pro¬ 
portions  of  magnesium  chloride  and  oxide  with  18HO. 

Action  of  Potassium  Cyanide  upon  Potassium 
Trichloracetate. — E.  Bourgoin. — The  author  has  ob¬ 
tained  a  crystalline  compound,  which  he  has  not  yet  ex¬ 
amined. 

Formation-Heat  of  Hydro-ferricyanic  Acid. — M. 
Joannis. — The  author  adopts  the  number  +28o-5  cals. 

GalaCtine. — A.  Muntz. — The  author  has  isolated  this 
compound  from  the  seed  of  lucern.  It  closely  resembles 
the  gums,  having  the  composition  CI2HioOio.  It  is 
dextrorotatory.  It  yields  much  mucic  acid  on  treatment 
with  nitric  acid,  and  yields  saccharine  matters  if  boiled 
with  dilute  mineral  acids.  In  its  physical  properties  it  is 
identical  with  thegalaCtose  derived  from  milk  sugar.  The 
author  suggests  that  it  may  be  the  material  whence 
female  herbivorous  animals  derive  the  elements  for  the 
sugar  of  the  milk  secreted. 

The  Aconitates. — E.  Guinochet. — The  author  gives 
the  preparation,  properties,  and  formulae  of  a  number  of 
the  salts  of  aconitic  acid. 


Vcrhandlungen  des  Vereins  zur  Befbrdevung  des 
Gcwerbfleisses.  December,  1881. 

“  Denaturation  ”  of  Alcohol  by  the  Addition  of 
Wood-Spirit. — Prof.  A.  W.  Hofmann,  Drs.  Kraemer 
and  Loewenherz. — The  authors  admit  that,  in  view  of 
the  various  industrial  purposes  to  which  alcohol  is  applied, 
no  one  ingredient  can  be  used  in  all  cases  to  render  it 
unfit  for  human  consumption.  They  propose  that  spirit 
used  in  the  manufacture  of  aniline  colours  should  be 
mixed  with  5  per  cent  of  wood-spirit,  instead  of  10  per 
cent  as  heretofore.  Alcohol  used  in  making  lake-colours 
for  paper-hangings  may  be  mixed  with  £  per  cent  oil  of 
turpentine,  and  that  for  mercury  fulminate  either  with 
the  same  proportion  of  oil  of  turpentine  or  with  0^025  per 
cent  of  animal  oil. 

January,  1882. 

This  number  contains  no  chemical  matter. 


Bulletin  de  la  Societe  Chimique  de  Paris, 

Tome  36,  Nos.  xo  and  11,  1881, 

A  New  Apparatus  destined  to  show  the  Dissocia¬ 
tion  of  Ammoniacal  Salts. — D.  Tommasi. — This  appa¬ 
ratus,  the  dissocioscope,  is  composed  of  a  glass  tube,  20  to 
25  centimetres  in  length,  by  3  or  4  centimetres  in  width. 
In  the  interior  is  suspended,  by  means  of  a  platinum  wire, 
a  slip  of  blue  litmus  paper,  previously  steeped  in  a  solu¬ 
tion  of  ammonium  chloride,  which  has  been  previously 
neutralised  by  the  addition  of  a  few  drops  of  ammonia, 
avoiding  excess.  A  cold  saturated  solution  is  required. 
The  slip  of  litmus  paper,  after  having  been  withdrawn 
from  the  liquid,  is  slightly  pressed  between  two  folds  of 
blotting-paper,  and  is  then  suspended  in  the  glass  tube 
while  still  damp.  To  use  the  tube  it  is  simply  plunged 
into  boiling  water,  when  the  paper  at  once  becomes  red. 
On  plunging  it  again  into  cold  water,  it  is  rendered  blue 
again. 

New  Method  of  Determining  Gypsum  in  Wines. 
— E»  Houdard. — Inserted  in  full. 
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Meetings  for  the  Week . 


Constitution  of  Complex  Mineral  Acids  derived 
from  Tungstic  Acid. — D.  Klein. — The  author  considers 
that  in  the  hypothetic  molecule,  5H20,i2\V03+;rAq, 
there  appear  to  be  8  nydroxyles  which  are  only  substi¬ 
tutable  by  bases,  and  2  which  can  be  indifferently  substi- 
tuted  by  basic  residues,  or  by  monatomic  residues  derived 
from  poly-basic  acids. 

/3-Chlorated  Allyl-Chloride  and  some  of  its  Deriva¬ 
tives. — P.  van  Romburgh. — Not  suitable  for  abstraction. 

Russian  Chemical  Society. — Session  March  5/17, 
1881. — M.  Eremine  examined  the  effects  of  the  tempera-  • 
ture  of  the  voltaic  arc  upon  barium  and  calcium  sulphates. 
Barium  sulphate  is  volatilised,  and  calcium  sulphate  is 
reduced  to  sulphide.  A  quantity  of  gas  is  produced, 
which,  if  passed  into  potassa  lye,  gives  potassium  nitrate 
and  nitrite,  whilst  ozone  escapes. 

M.  Boutlerow  read  a  note  by  M.  Gustavson  on  the 
transformation  of  the  carbon  chlorides  into  corresponding 
bromides.  Also  a  new  method  of  preparing  solution  of 
aluminium  iodide  in  carbon  disulphide. 

The  Secretary  presented,  on  behalf  of  M.  Kanonnikoff, 
a  memoir  on  the  influence  of  the  structure  of  organic 
substances  upon  their  power  of  refraction. 

Also,  on  behalf  of  M.  Karwowsky,  a  memoir  on  the 
results  of  the  analysis  of  the  excrements  of  bats,  showing 
the  absence  of  cupric  compounds,  and  the  analysis  of  an 
abscess  extradted  from  the  ovidudt  of  a  hen  from  Kokan. 

Also,  on  behalf  of  M.  Kartchewski,  an  analysis  of 
mineral  waters  from  Beresow. 

M.  Boutlerow  gave  an  account  of  ice  at  the  critical 
pressure. 

M.  Lubavine,  presented,  on  behalf  of  M.  Fedoroff,  the 
exposition  of  a  law  relative  to  the  values  of  the  atomic 
weights  of  the  elements.  This  law  is  expressed  in  the 
form  of  a  table,  where  the  elements  are  arranged  in  eight 
groups,  and  to  each  element  is  appended  a  number.  To 
pass  from  these  numbers  to  the  approximate  values  of  the 
atomic  weights  it  is  sufficient  to  raise  each  number  to  the 
3-2  power,  and  to  multiply  the  result  obtained  by  7-8ths. 
If  the  homogeneity  and  the  likeness  of  the  elements  are 
admitted,  we  may  conclude  that  the  elements  are  ranged 
in  the  natural  system  in  the  increasing  arithmetical  pro¬ 
gression  of  the  surfaces  of  their  atoms,  and  that  the 
atomicity  and  the  chemical  properties  of  elements 
may  be  considered  as  essential  fundtions  of  the  same 
surfaces. 

Tome  36,  No.  12. 

Abnormal  Development  of  Certain  Planes  in  the 
Crystals  of  Citric  Acid. — M.  Ch.  Cloez. — The  author 
gives  the  figures  and  measures  of  certain  well-defined 
crystals  deposited  from  a  solution  through  which  a  current 
of  chloride  had  been  passed. 

On  Colloidal  Tungstic  Acid,  and  on  its  Analogy 
with  Paratungstic  Acid. — M.  D.  Klein. — Colloidal  tung¬ 
stic  acid  is  known  to  possess  a  great  stability,  and  is 
only  converted  into  the  insoluble  acid  at  a  temperature 
bordering  upon  dull  redness.  The  author  suggests  that 
this  colloidal  acid  may  be  formed  by  some  unknown  tung¬ 
stic  acid,  probably  the  still  unexamined  paratungstic  acid, 
I2W03,5H20. 

Molecular  Compound  of  Camphor  and  Aldehyd. 
— M.  P.  Cazeneuve. — Camphor  shaken  up  with  an 
aqueous  solution  of  aldehyd,  seizes  hold  of  the  latter,  and 
is  transformed  into  a  liquid  which  floats  upon  the  surface. 
The  compound  is  dissociated  at  ordinary  temperatures, 
leaving  a  residue  of  camphor. 

Inversion  of  Sugar  by  Carbonic  Acid. — M.  E. 
Maumene. — M.  von  Lippmann  has  obtained  440  with 
carbonic  acid  under  pressure.  M.  Maumene  was  the  first 
to  overturn  the  hypothesis  of  a  division  of  inverted  sugar 
into  equal  parts  of  glucose  and  chylariose  (levulose). 
Inactose  may  be  obtained  by  the  action  of  equal  weights 
of  normal  sugar  and  silver  nitrate,  both  in  concentrated 
solutions. 


f  Chemical  News, 
t  March  3, 1882. 

Rectification  of  Alcohols. — M.  E.  Maumene. — The 
author  combats  an  assertion  of  M.  Laurent  Naudin,  con¬ 
cerning  his  patent  No.  86,636. 

Determination  of  the  Solid  Extract  of  Wines. — 
M.  E.  Maumene. — The  author  considers  that  the  results 
obtained  by  simple  evaporation  at  ioo°,  are  comparable 
and  sufficiently  exadt  for  practical  purposes. 

Revue  Universelle  des  Mines ,  de  la  Metallurgies  &c., 
No.  2,  September  and  October,  1881. 

This  number  contains  no  chemical  matter  save  extradts 
from  the  Comptcs  Rendus,  which  have  been  duly  noticed. 


MISCELLANEOUS. 


Importing  Atmospheric  Air. — A  Berlin  newspaper 
relates  an  amusing  story  of  the  famous  German  scientist, 
Alexander  von  Humboldt,  who  took  advantage  of  the  ex¬ 
emption  from  duty  of  the  covering  of  articles  free  from 
duty,  formerly  the  rule  in  France.  In  the  year  1805  he 
and  Gay-Lussac  were  in  Paris  engaged  in  their  experi¬ 
ments  on  the  compression  of  air.  The  two  scientists 
found  themselves  in  need  of  a  large  number  of  glass  tubes. 
This  article  was  exceedingly  dear  in  France  at  the  time, 
and  the  rate  of  impost  upon  imported  glass  tubes 
was  something  alarming.  Humboldt  sent  an  order  to 
Germany  for  the  needed  articles,  and  gave  directions  that 
the  manufacturer  should  seal  up  the  tubes  at  both  ends, 
and  put  a  label  upon  each  tube  with  the  words  Deutsche 
Luft  (“German  air”).  The  air  of  Germany  was  an 
article  upon  which  there  was  no  duty,  and  the  tubes  were 
passed  by  the  Custom  officers  without  any  demand,  and 
arrived  free  of  duty  in  the  hands  of  the  two  experimenters. 


MEETINGS  FOR  THE  WEEK. 


Saturday,  4th. — Physical,  3.  “Further  Experiments  on  the  Dis- 

gjg  charge  of  Electricity  by  Heat,”  by  Prof.  F.Guthrie. 
Monday,  6th. — London  Institution,  5. 

-  Royal  Institution,  5.  General  Monthly  Meeting. 

-  Medical,  8.30. 

-  Society  of  Arts,  8.  •'  Hydraulic  Machinery,”  by  Prof. 

John  Perry. 

Tuesday,  7th. — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

-  Anthropological  Institute,  8.  “  On  the  Aboriginal 

Inhabitants  of  the  Andaman  Islands,”  by  Mr.  E.  H. 
Man. 

-  Royal  Institution,  3.  "The  Mechanism  of  the 

Senses,”  by  Prof.  J.  G.  M'Kendrick. 

Wednesday,  8th. — Society  of  Arts,  8.  “  Improvements  in  Gas 

Illumination,”  by  Prof.  A.  Vernon  Harcourt, 

.  F.R.S. 

-  Geological,  8. 

-  Microscopical,  8. 

-  Medical  (Anniversary),  8-30. 

Thursday,  gtb. — Royal,  4.30.J 

-  Royal  Institution,  3.  “  Geographical  Distribution 

of  Animals,"  by  Dr.  P.  L.  Sclater. 

-  London  Institution,  7. 

-  Society  of  Arts.  8.  “  Praftical  Hints  on  the  Manu¬ 
facture  of  Gelatine  Emulsions  and  Plates  for 
Photographic  Purposes,”  by  W.  K.  Burton. 
Friday,  10th. — Royal  Institution,  9.  “  Eledtric  Lighting,”  by  Mr. 

J.  W.  Swan,  9. 

-  Astronomical,  8. 

-  Quekett  Microscopical  Club,  8. 

Saturday,  nth,— Royal  Institution,  3.  “  The  Iliad  and  Odyssey,”  by 
W.  Watkiss  Lloyd. 


TO  CORRESPONDENTS. 


R.  Burton. — 1.  The  letters  L.S.A.  mean  Licentiate  of  tha  Society 
of  Apothecaries.  2.  Your  second  question  had  better  be  addressed  to 
the  Pharmaceutical  Journal  or  the  Lancet.  3.  It  would  be  exceed¬ 
ingly  indiscreet  to  give  an  estimate  of  the  relative  standing  of  the 
medical  degrees  granted  at  different  colleges. 


Chemical  News,  ) 
March  ip,  1882.  j 
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VOLUMETRIC  ESTIMATION  OF  ANTIMONY 
IN  THE  PRESENCE  OF  TIN. 

By  E.  F.  HERROUN. 

Having  experienced  considerable  difficulty  in  obtaining 
even  approximately  accurate  results  by  the  usual  methods 
for  the  analysis  of  alloys  of  antimony  and  tin,  I  tried  the 
following  process,  and  having  found  it  successful  I  submit 
a  short  description  of  it  to  your  readers,  believing  it  to  be 
as  yet  unknown. 

This  process  is  applicable  to  alloys  such  as  Britannia 
metal  or  type  metal,  and  depends  upon  the  fadt  that  anti- 
monic  chloride  is  reduced  to  antimonious  chloride  by 
hydriodic  acid,  with  consequent  liberation  of  iodine,  whilst 
stannic  chloride  is  unreduced. 

The  alloy,  in  a  state  of  fine  division,  is  dissolved  in 
strong  hydrochloric  acid  with  the  aid  of  heat,  and  with 
frequent  additions  of  small  quantities  of  potassic  chlorate : 
after  the  whole  of  the  metal  is  dissolved  a  small  piece  of 
potassic  chlorate  is  added,  to  ensure  the  conversion  of  the 
antimonious  chloride  into  antimonic  chloride,  and  the 
solution  gently  boiled  until  all  the  oxides  of  chlorine  have 
been  expelled.  The  solution  is  then  allowed  to  cool,  and 
a  slight  excess  of  a  strong  solution  of  potassic  iodide 
added.  The  free  iodine  is  then  estimated  by  means  of  a 
standard  solution  of  sodic  hyposulphite. 

Since  122  parts  of  antimony  liberate  254  parts  of  iodine, 
the  amount  of  iodine  found  multiplied  by  o’48o3i  will 
give  the  amount  of  antimony  present. 

If  iron,  or  other  metal  whose  perchloride  is  capable  of 
liberating  iodine,  be  present  in  the  alloy,  the  tin  and  anti¬ 
mony  may  be  obtained  as  oxides  by  treating  the  alloy  with 
nitric  acid  and  evaporating,  and,  after  being  well  washed, 
may  be  boiled  in  strong  hydrochloric  acid,  and  the  anti¬ 
mony  determined  as  above. 


THE  ELECTROLYTIC  DETERMINATION  OF 
COPPER. 

In  a  paper  read  by  Mr.  J.  B.  Mackintosh,  of  Hoboken, 
N.  J.,  before  the  Virginia  meeting  of  the  American  Insti¬ 
tute  of  Mining  Engineers,  he  states  that  he  had  made  a 
series  of  experiments  with  the  Luckow  ele&rolytic  deter¬ 
mination  of  copper.  Mr,  Mackintosh  describes  the 
manner  in  which  he  adapted  the  Luckow  method  to  the 
analysis  of  copper  alloys  as  follows  : — 

I  dissolved  the  alloy  in  nitric  acid,  evaporated  the  solu¬ 
tion  to  dryness  to  get  rid  of  the  excess  of  acid,  dissolved 
the  residue  in  water  with  the  addition  of  a  few  drops  of 
nitric  acid  to  dissolve  the  basic  nitrate  of  copper  formed, 
and  to  this  solution  added  4  or  5  drops  of  a  concentrated 
solution  of  citric  acid.  This  solution  was  then  precipi¬ 
tated  in  a  platinum  dish  with  a  current  from  two  Bunsen 
cells  of  about  one  quart  capacity.  In  precipitating 
several  samples  at  once,  I  have  it  arranged  so  that  the 
whole  current  traverses  the  row  of  dishes,  the  negative 
pole  of  each  set  being  conne&ed  with  the  positive  pole  of 
the  next  succeeding  one.  In  this  case,  if  n  be  the  number 
of  dishes,  then  n-fi  is  the  number  of  battery-cells  of  that 
size  used.  Some  of  the  results  obtained  by  this  method, 
and  on  duplicate  portions  by  precipitation  from  sulphuric 
acid  solution,  are  as  follows  : — 
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In  only  one  case  was  a  smaller  percentage  obtained  by 
the  use  of  this  method  ;  and  in  that  case,  the  precipita¬ 
tion  of  the  copper  was  not  complete.  In  many  cases, 
also,  in  which  the  amount  of  error  was  less  than  1  per 
cent,  small  quantities  of  copper  escaped  precipitation, 
and  were  afterward  found  in  the  solution. 

Mr.  Mackintosh  has  followed  up  the  matter,  analysing 
the  copper  deposited,  in  which  he  determined  carbon^ 
hydrogen,  and  nitrogen ;  and  he  reaches  the  conclusion 
that  some  organic  matters,  and  in  all  probability  all,  in 
the  presence  of  nitric  acid  in  the  copper  solution  under¬ 
going  electrolysis,  cause  erroneous  results ;  that  from  a 
nitric  acid  solution,  with  no  organic  matter,  it  is  extremely 
difficult  to  separate  all  the  copper;  and  that  the  old 
method  of  electrolysis  from  the  sulphate  is  the  best. 

Mr.  C.  Luckow  has  taken  up  the  matter  in  the  Cheinikcr 
Zcitung ,  in  which  he  states  that  he  added  tartaric  acid  to 
the  nitric  solution  of  copper  only  with  the  special  purpose 
of  preventing  the  injurious  action  of  manganese  salts 
when  present,  with  special  reference  to  the  assay  of  the 
Mansfeld  copper  slates.  He  states  also  that  the  form  of 
the  apparatus  was  designed  with  that  object  in  view.  He 
advises  that  tartaric  acid  be  dispensed  with,  except  when 
small  quantities  of  manganese  are  present,  and  says  it  is 
easy  to  deposit  the  copper  from  the  solution  holding  free 
nitric  acid,  if  care  be  taken  to  drive  off  nitrous  acid,  and 
not  to  use  too  strong  a  current. — Engineering  and  Mining 
journal. 


THE  OCCURRENCE  OF  OPALS  IN  CENTRAL 
AUSTRALIA  AND  QUEENSLAND.* 

By  JAMES  R.  M.  ROBERTSON,  M.D.,  F.G.S.,  F.R.G.S. 
(Concluded  from  p.  97.) 


The  comparatively  small  area,  within  which  opals 
of  commercial  value — that  is,  in  respedt  to  quantity, 
colour,  and  thickness — have  been  found,  consists  of 
castellated  sandstone  hills  of  curious  configuration.  I 
have  attempted  to  delineate  in  a  sketch  the  physical 
features  of  the  two  hills,  under  which  the  best  opals  have 
been  found.  .These  hills  with  their  mines  or  openings 
will  hereafter  be  designated  “Aladdin.”  As  in  certain 
localities,  minerals  occur  in  certain  distinctive  forms,  so 
each  locality  that  I  have  named  can  at  once  be  distin¬ 
guished  by  the  characteristic  form  of  its  opals. 

Instead  of  the  thin,  thread-like,  or  scaly  patches  that 
are  found  in  the  liver-coloured  matrix  of  the  Bulloo,  or  the 
Barcool  country,  it  is  found  in  the  Aladdin  hills  in  all  its 
most  valuable  and  lovely  forms  as  precious  opal,  as 
fire  opal  (or  girasol),  as  common  opal,  as  wood  opal,  and 
as  hyalite.  At  Aladdin,  it  is  found  under  the  following 
conditions: — 

First.  Masses  of  laminated  ferruginous  silica  of  some 
thickness  are  found  embedded  among  the  gritty  sandstone 
beds,  and  these  masses  are  occasionally  divided  into 
squares  by  comparatively  wide  fissures.  When  broken, 
some  of  these  pieces  are  found  coated  with  a  layer 
of  opal  from  one-eighth  to  one-fourth  of  an  inch 
thick.  The  opal  is  arranged  in  bands  of  brilliant  emerald 
green,  or  bluish  green,  yellow,  or  red.  I  show  you 
in  Specimens  No.  7,  two  large  pieces,  coated  with  opal  on 
three  sides,  which  for  beauty  can  scarcely  be  surpassed. 

*  Paper  read  before  the  Glasgow  Geological  Society  and  Chemical 
Seftion  of  the  Philosophical  Society,  January  23rd,  1882. 
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Second.  In  the  country  immediately  adjoining  Aladdin 
Hills  large  quantities  of  opaque  opal  or  calcedony  is  found. 
Nearer  Aladdin  this  variety  is  found  in  a  more  refined  and 
translucent  form,  showing  a  little  colour,  as  in  specimen 
No.  2. 

The  Aladdin  opal  is  found  on  the  slopes  of  the  two  hills 
referred  to.  These  hills  rise  out  of  a  level,  grassy,  or 
scrubby  plain.  The  slopes  are  composed  of  loose,  de¬ 
caying  pieces  of  soft  sandstone.  They  have  an  angle  of 
450.  *The  top  is  a  concretionary  mass  of  gritty,  loosely 
aggregated  sandstone,  full  of  adventitious  or  accessory 
pebbles  and  minute  holes.  The  colour  is  reddish  or 
mottled,  and  is  due  to  the  permeation  of  ferruginous  water. 
The  crests  are  redder  than  the  underlying  portions,  and 
resemble  badly  burnt  brick  in  appearance  and  consistency. 
The  top  of  one  of  the  hills  is  circular,  the  other  is  elliptical, 
and  is  several  hundred  feet  in  length.  The  crests  are 
divided  by  vertical  joints  formed  during  consolidation,  and 
have  broken  off  by  these,  forming  the  perpendicular  walls, 
and  produce  the  castellated  appearance  referred  to.  The 
strata  underlying  the  crests  is  composed  of  soft,  grey,  or 
yellow  earthy  layers,  closely  resembling  bath-brick,  ob¬ 
scurely  bedded,  difficult  to  correlate,  broken  up  by  vertical 
joints,  and  held  together  by  irregular  strings  of  ferruginous 
sandstone. 

Third.  At  intervals,  soft  and  somewhat  irregular  or 
strangulated  beds  of  steel  grey  or  chalky  earth,  about 
eight °inches  thick,  separates  these  beds;  and  embedded 
in°  this  chalky  earth,  flattened  nodules  or  lenticular 
masses  of  what  I  supposed  at  first  sight  were  ironstone 
are  found.  These  nodules  are  of  very  uniform  size  and 
shape,  about  10"  x  6”  x  5’'.  They  are  found  lying  on 
their  flat  side.  As  these  nodular  masses  are  the  principal 
source  of  opals,  I  would  desire  to  describe  them  somewhat 
in  detail.  (The  author  exhibited  diagrams.)  These 
nodules  consist  of  an  external  crust  or  shell,  the  thickness 
varying  from  $"  to  T'.  This  shell  is  built  up  of  a  number 
of  thin  concentric  layers  of  ferruginous  silica,  separated 
by  fine  lines  of  a  light  yellow  colour.  On  being  broken 
these  concentric  layers  are  seen  in  section  to  enclose 
a  siliceous,  somewhat  splintery,  cream-coloured  kernel 
that  completely  fills  the  shell.  These  kernels  are  the 
real  matrix  of  the  opal.  During  the  process  of  drying  and 
consolidation,  cracks  and  cavities  have  formed,  separating 
parts  of  the  kernel  from  the  shell,  but  invariably  re¬ 
ticulated  throughout  the  mass  of  the  kernel.  In  the 
same  manner,  septaria  (fissures  and  spaces)  have  formed 
in  the  substance  of  the  hard  shell,  seldom,  however,  pene¬ 
trating  through  all  the  layers.  These  vermiform  crevices, 
or  septaria,  have  subsequently  become  filled  with  a  plastic 
or  gelatinous  solution  or  silica,  which  has  become  opal ; 
the  quality  evidently  being  dependent  on  the  degree  of 
compression,  or  the  vaiiety  and  amount  of  the  colouring 
absorbed,  and  the  presence  of  other  conditions  to  which  I 
will  afterwards  allude.  I  have  remarked  that  the  nodules 
are  found  lying  on  one  of  their  flattened  sides.  Now  the 
thickest  and  best  opals  occur  as  a  rule  (but  not  invariably) 
on  the  lower  surfaces,  where  from  gravity  you  would  sup¬ 
pose  a  fluid  would  accumulate.  The  crevices  or  septaria 
occurring  in  the  shell  frequently  exhibit  opal  that  emits 
rays  of  blood-red  or  emerald-green  colour.  Where  the 
particles  composing  the  shell  have  been  loosely  aggregated, 
silica  has  been  absorbed,  and  the  substance  of  the  shell 
itself  has  become  opalised. 

The  question  naturally  arises  from  whence,  and  in  what 
manner,  were  these  nodules  formed?  Arranged  as  the 
shell  is  in  layers  similar  to  an  agate,  one  is  inclined  to 
think  that  their  origin  is  due  to  the  infiltration  of  siliceous 
water  into  a  cavity,  but  the  similarity  in  form  and  size,  and 
arrangement  in  beds,  of  these  nodules  oppose  certain 
difficulties.  If  we  adopt  this  view,  we  must  account  for 
the  white  kernel  within  the  shells. 

If  the  shells  have  not  been  formed  within  a  cavity  (and 
I  am  inclined  to  think  they  have  not),  they  may  possibly 
owe  their  origin  to  segregation  alone.  The  kernel  is 
composed  of  material  more  compact  and  siliceous,  and 


contains  less  iron  than  the  superincumbent  strata.  If 
one  could  imagine  the  iron  or  colouring  matter  abstracted 
from  that  strata  while  the  mass  was  in  solution,  the 
resultant  would,  I  think,  present  an  appearance  very 
much  akin  to  these  kernels.  As  to  which  of  these  causes, 
if  any,  their  origin  may  be  due  I  am  not  prepared  to  say ; 
but  I  have  laid  out  several  forms  of  these  models  for  your 
inspection,  along  with  about  no  illustrative  specimens, 
as  I  took  them  from  the  mine,  that  you  may  be  enabled 
to  form  some  independent  opinion  on  the  subject. 

To  my  mind,  the  origin  of  the  opal  itself  is  not  veiled 
in  so  much  obscurity.  On  minute  examination,  I  found 
that  the  soft,  earthy,  superincumbent  beds  contained 
curious  vertical  rod  of  ferruginous  silica,  similar  to  the 
shells  of  the  nodules.  These  rods  appear  to  lead  from 
the  layers  of  nodules  up  through  the  superincumbent 
rocks.  On  breaking  one  of  these  rods  out,  I  found  that 
in  reality  it  was  a  pipe  containing,  within  siliceous  walls, 
a  small  round  channel.  I  show  you  such  a  pipe,  No.  13, 
The  first  of  these  that  I  picked  out  were  either  empty  or 
contained  a  little  powdery  earth ;  and  I  at  once  recognised 
in  them  a  clue  to  the  formation  of  the  opal,  if  not  the 
nodules  themselves.  While  prosecuting  my  investigations 
among  the  shattered  fragments  of  a  recently  fallen  cliff, 
I  came  upon  additional  bits  of  these  fractured  pipes,  with 
the  channels  filled  with  opal.  I  have  laid  out  several  frag¬ 
ments  of  these  pipes  with  the  channels  filled  with  opal 
cores  (No.  12).  One  or  two  of  these  cores  in  specimen 
No.  19  display  throughout  their  whole  body  the  wonder¬ 
ful  and  delicate  play  of  colours  characteristic  of  the 
oriental  opal.  There  can,  I  think,  be  little  room  to  doubt 
that  the  matter  that  formed  the  opals  in  the  kernels 
described  was  conveyed  down  through  the  mass  of  rock 
by  means  of  these  pipes  ;  but  whether  these  fulfilled  the 
double  purpose  of  conveying  down  the  substance  of  the 
nodules  themselves  as  well  as  the  opal,  and  whether 
these  were  synchronous  or  separated  by  a  period  of  time 
must  be  left  for  future  investigation. 

So  far  as  I  could  discover,  there  are  several  layers  of 
these  nodules  underlying— interstratified,  if  you  will,  with 
sandstone — the  Aladdin  Hills.  These  beds  or  layers  are 
separated  from  each  other,  by  several  vertical  feet  of  strata. 
The  nodules  are  not  all  uniformly  charged  with  opal, 
some  are  of  little  value  ;  others  contain  opal  of  great 
value.  The  most  valuable  stones  are  broken  by  the  aCt  of 
smashing  the  nodules.  As  there  are  no  outward  signs  by 
which  the  opal  value  of  the  nodules  can  be  determined, 
each  should  in  future  be  sawn  across  in  order  to  discover 
the  quantity  and  quality  of  the  contained  gem.  To  the 
right  of  Diagram  No.  3  is  an  enlarged  section  of  a  nodule, 
shewing  the  mode  in  which  opal  is  found  within  its  kernel. 
The  pipe  that  I  have  sketched  must  be  considered 
imaginary,  as  I  have  not  been  able  to  trace  such  a  clear 
connection  as  is  here  shown.  Those  of  you  who  know 
the  sequence  of  the  chalk  formation  will  recognise  in  the 
occurrence  of  these  nodules  a  close  analogy  with  the 
layers  of  flints  found  in  some  districts  where  chalk  is 
found. 

Fourth.  I  have  on  more  than  one  occasion  remarked 
that  the  crests  of  these  hills  assumed  a  castellated  or 
turret  form,  and  were  composed  of  gritty,  ferruginous  par¬ 
ticles  of  brick-like  consistency  and  colour,  and  that  it 
was  somewhat  porous.  It  has  all  the  appearance  of 
having  been  subjected  to  heat,  and  given  passage  to 
heated  gases.  In  examining  this  sandstone  I  found  the 
remains  of  pipes,  or  vertical  channels,  with  obscurely  de¬ 
fined  walls,  filled  with  common  and  precious  opal,  or 
opal  having  a  burnt,  waxy,  vitreous  appearance.  Opal  is 
found  in  this  sandstone,  occupying  holes  or  cavities,  or 
filling  up  portions  of  the  mass,  where  the  sand  has  been 
loosely  impacked.  Portions  of  the  substance  of  the  sand¬ 
stone  have,  in  faCt,  become  opalised.  You  will  find  speci¬ 
mens  in  the  table  illustrating  this  condition. 

In  the  gritty,  brick-like  crest,  opal  is  found  of  beautiful 
colour,  in  irregular  shoots,  among  the  matrix ;  or  per¬ 
meating  the  substance  of  the  matrix. 
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So  far,  the  result  of  my  investigations  go  to  prove  that 
the  origin  of  opal  is  due  to  the  infiltration  of  opal  forming 
material  (siliceous  waters)  from  above ;  and  that  the  sub¬ 
sequent  elaboration,  or  the  formative  process,  has  been 
encouraged  under  conditions  of  pressure  and  heat ;  both 
of  which  I  believe  to  be  favourable,  if  not  necessary,  for 
the  solution,  separation,  and  ultimate  crystallisation  of 
the  silica,  that  in  so  large  a  measure  forms  the  opal, 

““  These  latter  conditions  I  have  not  established  so 
fully  as  I  would  desire  ;  but  this  1  can  say,  that  the 
two  Aladdin  Hills  are  separated  from  each  other,  and 
are  situated  between  three  broad  intrusive  dykes  of  compact 
grey  and  vitreous  Felsite ;  further;  that  the  indurated 
clays  are  burnt  in  places,  and  bear  evidence  of  having  been 
subjected  to  a  high  temperature  ;  that  portion  of  the  sand¬ 
stone  bears  similar  evidence  ;  and  that  the  finest  quality  of 
opal  is,  as  a  rule,  found  within  a  reasonable  distance  of 
these  “  Dykes.” 

Nor  have  I  been  able  to  determine  whether  or  not  the 
gem  exists  in  like  conditions  under  the  level  of  the 
surface.  There  can,  however,  be  no  doubt  that  from  all 
these  sources  large  quantities  of  opal  will  be  obtained. 

Whatever  the  extent  of  the  resources  in  depth,  or  the 
exaft  conditions  favourable  or  necessary  for  the  develop¬ 
ment  or  formation  of  the  opal,  all  evidence  seems  to  point 
to  the  localisation  of  these  conditions.  In  other  words — 
that  valuable  deposits  of  opal  are  not  widely  distributed. 

I  have  stated  that  the  occurrence  of  these  nodular 
masses  inclined  me  to  the  belief  that  their  origin  was  due 
to  segregation ;  and  that  it  was  probable  that  the  opal 
found  in  the  septaria,  or  filling  the  fissures  of  these 
nodules,  was  due  to  infiltration.  I  wish  you  to  clearly 
understand  that  this  is  only  an  opinion ;  I  cannot  say  that 
I  have  established  it,  even  to  my  own  satisfa&ion.  My 
opinion  is  based  upon  finding  opal  in  various  forms,  within 
the  channels  of  the  vertical  pipes,  as  may  be  seen  in  the 
several  specimens  laid  out  for  your  inspection.  It  may  be 
held  by  some  of  your  number  that  opal,  as  well  as  the 
“  casing,”  or  shell  of  the  kernel,  have  all  been  formed  by 
segregation ;  and  that  the  pipes  are  due  to  the  same  cause. 
Dual  segregation  in  the  one  case,  and  the  fadt  that  the 
channel  within  the  pipes  are  sometimes  empty,  present  to 
my  mind  certain  difficulties  to  the  acceptation  of  such  a 
cause.  Still,  I  am  not  prepared  to  negative  it.  It  maybe 
permissible  to  say  a  few  words  upon  the  nature  and  origin 
of  the  material  that  has  (by  subsequent  agencies)  been  con¬ 
verted  into  opal.  It  is  very  probable  that  the  material 
was  derived  from  above,  and  from  the  rocks  in  which  it 
occurs.  Opal,  as  you  are  no  doubt  aware,  is  an  amor¬ 
phous  and  one  of  the  many  forms  of  quartz*  Roughly 
speaking,  it  is  composed  of  92  of  silica  and  8  of  water, 
with  certain  colouring  agents.  You  may  consider  opal  as 
a  solified  mass  of  gelatinous  silica,  in  which  the  propor¬ 
tion  of  silica  and  water  varies.  You  may  recoiled!  that 
when  describing  the  nature  and  colour  of  the  rocks  com¬ 
posing  the  hill  ranges,  that  I  remarked  that  the  surface 
of  the  rocks  was  occasionally  coated  by  an  efflorescence  of 
magnesia  salts.  It  is  probable  that  the  constituents 
necessary  for  the  formation  of  opal  may  be  obtained  from 
the  decomposition  of  the  silicate  of  magnesia  by  carbonic 
acid.  Causes  that  would  at  first  sight  appear  to  be  trivial 
and  unimportant  are  often  sufficient  to  cause  to  pass  from 
one  condition  to  another — from  the  amorphous  to  the 
crystalline  state.  The  presence  of  carbonate  of  ammonia 
would  be  sufficient  (under  certain  conditions  of  silica)  to 
precipitate  silica  and  alumina  ;  and  ammonia  may  be  pro 
duced  by  the  presence  of  some  nitrogenous  organic  sub¬ 
stance  in  the  solution  of  silica.  You  are  probably  all 
aware  that  many  of  the  forms  of  silica  do  contain  organic 
substance,  and  this  is  proved  by  the  change  of  colour  that 
they  undergo  when  subjected  to  heat.  Chalcedony,  rose 
quartz,  carnelian,  and  smoky  topaz,  are  examples  of  this 
condition.  Probably  the  reason  why  opal  is  an  amor¬ 
phous  and  not  in  a  crystalline  form  (of  quartz)  is  because 
of  the  presence  in  it  of  iron  or  manganese. 

The  amount  of  water  contained  in  opal  varies  consider- 
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ably — from  3  per  cent,  to  10  per  cent.  Opal  differs  from 
quartz  in  having  a  lower  specific  gravity  and  an  inferior 
degree  of  hardness  in  refradtion,  and  of  course  in  chem¬ 
ical  properties.  The  beautiful  combination  and  play  of 
colours  exhibited  by  opals  are  probably  due  to  the 
colouring  ingredient  present,  and  these  may  be  influenced 
by  the  presence  of  some  invisible  flaws.  The  colours  are 
intensified  by  heat  and  light. 

Some  observers  affirm  that  the  distindt  bands  of  some 
varieties  of  opals  are  caused  by  infusoria,  and  that  the 
red  fire  of  the  noble  opal  is  caused  by  the  presence  of 
minute  particles  of  quartz. 

In  Hungary  and  elsewere  where  opal  is  found,  the  gem 
is  found  in  trachyte,  and  is  considered  as  the  result  of 
the  decomposition  of  that  rock.  The  presence  of^iliceous 
rocks  may  be  considered  as  essential  to  the  formation  of 
opal,  and,  like  all  mineral  substances  derived  from 
adjoining  rocks,  it  bears  a  definite  relation  to  the  con¬ 
stituents  of  the  rocks,  from  whence,  by  decomposition,  it 
was  derived. 

Dr  Dobbie,  of  this  Society,  has  very  kindly  furnished 
me  with  an  analysis  of  the  Opal  of  Aladdin,  of  the 
ferruginous  crust  of  the  nodules,  of  the  white  matrix  or 
kernel  within  this  crust,  of  the  rock  in  which  these  are 
formed,  and  these  are  as  follows  : — 

I.  Opal. 


Per  cent. 

Water .  6-43 

Silica  . 93'57 


IOO'OO 

II.  White  Kernel. 

Sesquioxide  of  iron .  2' 15 

Sesquioxide  of  alumina  ..  ..  30'94 

Silica  . 67-31 
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III.  Ferruginous  crust  of  Nodule. 

Silica  . 35-89 

Sesquioxide  of  alumina  ..  ..  2-99 

,,  iron . 47'72 

Protoxide  of  iron  .  3-55 

Lime  .  0-46 

Magnesia  .  0-55 

Water .  — 


XOO'OO 

IV.  Sandstone  of  Hill. 

Silica  .  65-94 

Sesquioxide  of  alumina  ..  ..  13-54 

,,  iron .  14-04 

Lime  .  x-03 

Carbonic  acid  ..  ..  ..  ••  0-37 

Water .  1-03 

Alkalies  by  difference .  3"88 


ioo-oo 

In  the  flats  immediately  surrounding  these  remarkable 
hills  are  several  circular  mounds,  evidently  marking  the 
site  of  other  conical  hills,  slowly  settling  down,  under  the 
influence  of  the  climate  ;  the  earthy  portion  has  all  been 
washed  away  into  the  plains  ;  the  ferruginous  nodules  have 
been  broken  up  by  the  powerful  rays  of  the  sun,  the  rains, 
and  the  winter  frosts.  Amid  the  wreck  of  material  one  has 
no  difficulty  in  picking  up  pieces  of  opal  weathered  by 
the  sun-rays  of  a  thousand  summers  ;  and  bushels  of  matrix, 
or  shells,  may  be  gathered  with  the  substance  a  network 
of  brilliant  green  threads  of  opal,  which  when  cut  and 
polished  might  be  utilised  as  buttons,  or  breastpins,  or  for 
inlaying,  or  in  other  useful  ways. 

I  have  taken  up  much  of  your  time,  and  probably  have  suc¬ 
ceeded  in  exhausting  as  much  of  your  patience,  in  describing 
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the  details  of  the  occurrence  of  opal  in  Central  Australia. 
My  apology  for  so  doing  rests  in  the  circumstance  that  I 
have  not  been  able  to  discover  any  work  in  which  the  occur¬ 
rence  of  these  gems  are  minutely  described.  Dana  states  that 
in  Hungary,  Bohemia,  Saxony,  Mexico,  Iceland,  opals  are 
found,  and  that  in  these  countries  they  are  “  found  filling  the 
cavities  or  the  seams  of  igneous  rocks,  or  (like  other  quartz 
concretions)  embedded  in  flint  and  limestone.”  The 
descripton  is  certainly  vague,  and  he  might  have  added 
Brazil,  were  it  occurs  in  connexion  with  transmuted  lime¬ 
stone,  or  in  crevices  of  altered  chalk.  So  far  as  I  can 
discover,  Australian  opals  will  in  the  future  be  more  heard 
of.  They  occur  under  totally  different  conditions  to  those 
he  alludes  to,  and  to  all  appearance  in  quantities  that, should 
the  gem  become  as  popular  as  from  the  beauty  of  its  hues 
it  deserves,  these  lonely  wilds  of  Central  Australia 
will  be  the  scene  of  an  industry,  as  lucrative  as  it  is  1 
novel. 

The  recollection  of  the  magnificent  view  from  the  top  of 
the  Aladdin  hills  comes  back  as  a  green  and  pleasent  remi¬ 
niscence  of  a  long  and  wearisome  journey.  Though  there 
is  no  soil  on  the  top,  a  few  stunted  honeysuckles  and  hardy 
flowering  plants  have  struggled  into  existence  to  “  waste 
their  fragrance  on  the  desert  air.”  Among  these  we  sit  to 
scan  the  illimitable  landscape  and  to  watch  the  sun  set  in 
an  atmosphere  of  roseate  glory.  We  see  the  light  stealing 
over  the  plain,  colouring  the  scrub  and  illuminating  the 
curiously  shaped  hills  with  golden  hues.  It  vanishes  from 
the  plains,  to  play  among  the  lesser  hills  ;  wonderful  effects 
of  light  and  shade  are  visible.  Mounting  upwards,  bands 
of  coloured  rays  are  projected  against  the  crests  of  the  higher 
peaks  that  shine  for  a  moment  like  burnished  gold.  While 
yet  the  soft  and  short  twilight  of  these  regions  lingers  on 
the  mountain  slopes,  and  the  valleys  are  in  partial  darkness, 
we  seek  the  genial  warmth  of  the  camp  fires  and  the 
comfort  of  the  “  cup  that  cheers,  but  not  inebriates,”  and 
rolled  up  in  our  blankets,  we  fall  asleep  under — may  I  say 
— the  shadow  of  the  Southern  cross.  At  an  early  hour  we 
had  turned  our  back  on  these  quiet  and  sunny  scenes,  and 
with  our  saddle  bags  heavily  laden  with  the  spoils  of 
the  Aladdin  hills  we  jog  steadily  back  on  our  long  journey 
of  well  nigh  a  thousand  miles  towards  Brisbane  and  the 
rising  sun,  meditating  all  the  while  on  a  further  journey  of 
13,000  miles  through  the  land  of  the  “  Spread  Eagle” 
towards  home  and  friends.  I  did  not  at  that  time  antici¬ 
pate  that  I  should  so  soon  after  my  arrival  have  the 
felicity  of  appearing  before  the  members  of  this  society,  to 
dilate  (as  I  have  done)  at  no  considerable  length,  on  the 
physical  geography  of  part  of”  Greater  Britain” — the  land 
of  the  Wallaby  and  the  Kangaroo — and  the  geological 
aspects  of  the  opal  country  of  Central  Australia. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 

Thursday,  March  2,  1882. 

J?rof.  H.  E.  Roscoe,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time  : — 
J.  H.  Beckett,  E.  G.  Love,  A.  M.  Palmer,  W.  H.  A.  Peake, 
J.  Robinson,  and  J.  H.  Stebbins. 

The  following  gentlemen  were  elected  Auditors  for  the 
year  : — Messrs.  D.  Howard,  A.  J.  Greenaway,  and  D.  L. 
T.  Thorne. 

The  President  then  called  on  Dr.  Japp  to  read  a  paper 
“  On  the  Action  of  Aldehyds  on  Phenanthraquinon  in  pre¬ 
sence  of  Ammonia  ”  (Third  Notice),  by  F.  R.  Japp  and 
F.  W.  Streatfeild.  In  a  previous  paper  it  was  men¬ 
tioned  that  by  the  action  of  salicyl-aldehyd  and  ammonia 
on  phenanthraquinon  a  compound,  C2iHI4N20,  was  ob¬ 
tained.  The  present  paper  is  devoted  to  a  further  study 


of  compounds  obtained  by  aCting  upon  phenanthra¬ 
quinon  in  the  presence  of  ammonia  with  hydroxy-aldehyds 
and  with  a  methoxy-aldehyd.  The  properties  and  re¬ 
actions  of  the  various  compounds  obtained  are  given  in 
detail  in  the  paper.  The  general  results  may  be  summed 
up  as  follows  : — The  reaction  varies  with  the  nature  of  the 
aldehyd  employed,  x.  With  aldehyds  of  the  benzene 
series  the  reaction  takes  place  thus  : — 


C6H4— C— O 

I  II  I 

c6h4— c-o 

< _  _ 


+  R'-CHO  +  NH3  = 


Phenanthraquinon, 


C6H4— C— Os 

I  ||  \C_R'  +  2H20, 

C6H4-C— N  // 


in  which  R'  represents  a  monad  radical  of  the  phenyl 
series.  Furfur-aldehyd  aCts  also  like  an  aldehyd  of  the 
benzene  series.  The  compounds  formed  belong  to  the 
class  of  substances  which  were  obtained  by  Ladenburg 
(. Ber .,  ix.,  1524),  in  which  a  triad  radicle,  of  the  form 
R1 — C=,  replaces  the  three  atoms  of  hydrogen  in  the 
amidogen  and  hydroxyl  groups  of  ortho-amido-phenol. 
2.  When  hydroxy-aldehyds  of  the  benzene  series  are  em¬ 
ployed  the  reaction  is — 

C6H4— C-0 

|  ||  |  +  R"(HO)— CHO  +  2NH3  = 

C6H4— C— O 

C6H4— C— NHV 

=  |  I!  >C-R"(0H)  +  3H20, 

C6H4— C— N  V 


the  compound  formed  belonging  to  the  class  of  the  an- 
hydro-bases  described  by  Hiibner.  3.  With  a  methoxy- 
aldehyd  (the  reaction  of  the  methyl  ether  of  salicyl-aldehyd 
has  alone  been  studied)  both  the  above  reactions  take 
place  simultaneously,  and  a  mixture  of  thetwo  compounds 
above  mentioned  is  accordingly  obtained.  The  above  reac¬ 
tions,  which  may  be  regarded  as  condensations  in  the 
ortho-series,  are  most  readily  accounted  for  on  the  as¬ 
sumption  that  phenanthraquinon  possesses  the  peroxide 
constitution  ascribed  to  it  by  Graebe.  The  actions  of 
ammonic  formate  upon  phenanthraquinon,  and  of  acetone 
and  ammonia  upon  phenanthraquinon,  are  being  investi¬ 
gated. 

Dr.  Japp  then  read  a  second  paper,  “  On  the  Application 
of  the  Aldehyd  and  Ammonia  Reaction  in  determining  the 
Constitution  of  Qicinons,”  by  F.  R.  Japp  and  F.  W. 
Streatfeild.  As  the  reaction  described  in  the  previous 
paper  probably  belongs  to  the  class  of  condensations  in 
the  ortho-series,  it  ought  not  to  occur  with  paraquinons, 
and  may  therefore  be  used  as  a  test  of  the  ortho-position 
in  quinon.  Chrysoquinon  and  |8-naphthaquinon  were  thus 
noted.  Chrysoquinon  proved  to  be  an  orthoquinon  ;  the 
second  body  yielded  only  a  negative  result. 

Mr.  R.  Cowpek  then  read  a  paper  “  On  the  Solubility  of 
Glass  in  Certain  Reagents."  Ammonium  sulphide  was 
the  first  reagent,  the  aClion  of  which  was  investigated  : 
100  c.c.  of  the  ammonia,  sp.  gr.  o'S8o,  from  which  the  am¬ 
monium  sulphide  was  prepared  in  the  usual  way,  left 
o-ooi5  grm.  residue.  The  other  reagent  was  ammonium 
hydrate.  A  measured  quantity  of  the  reagent  was  sealed 
up  in  a  tube  of  hard  Bohemian  glass,  and  kept  at  ioo°  C. 
for  six  days.  The  liquid  was  then  poured  out,  neutralised 
with  HC1,  evaporated,  and  the  residue  ignited.  The  fol¬ 
lowing  table  gives  the  results  obtained  : — 

M.grms.  dissolved 


Reagent.  by  100  c.c. 

H20 . .  ..  8-o  100 

H2S . I2’5  87 

Dilute  Am2S  (from  AmHO  0782) . .  49-6  52’5 

Strong  Am2S  (from  AmHO  o'88oj. .  34^0  47-3 

Dilute  AmHO  0782  25'8  42-5 

Strong  AmHO  o-88o  7’5  77 

AmHS  (from  AmHO  o-gS2)  ..  ..  —  sra 
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It  will  be  seen  that  the  dilute  solution  of  AmHO  and 
Am2S  have  a  very  marked  solvent  adtion  on  glass. 

Mr.  R.  Cowper  then  read  a  second  paper,  “  On  the 
Analysis  of  a  Piece  of  Oxidised  Iron  from  the  Condenser  of 
H.M.S.  Spartan.”  The  specimen  consisted  of  a  brownish 
substance,  with  many  shining  black  particles,  and  resem¬ 
bled  a  piece  of  rusty  grey  pig-iron.  Its  sp.  gr.  was  2-63  ; 
it  was  very  friable.  Details  are  given  of  the  quantitative 
analysis,  which  yielded  the  following  result : — 


Carbon  . .  . . 

12-57 

Hydrogen  . . 

0-24 

'Si02  16-98 

Insoluble  residue 

3r84- 

^Incombustible 

17-54- 

Fe203  0-12 

A1203  o-o6 

Cupric  oxide  .. 

0-38 

CaO  0-15 

Ferric  oxide  . . 

2*21 

sMgO  0-02 

Ferrous  oxide  . . 

42-33 

Alumina  .. 

0-16 

Manganic  oxide 

1-02 

Cobalt  oxide  .. 

0-05 

Sodium  oxide  . . 

O-II 

Phosphoric  acid 

5-24 

Sulphuric  acid. . 

0-31 

Chlorine  . . 

2'o8 

Vanadic  acid  .. 

O-II 

Water 

16-71 
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The  points  of  interest,  are  that  there  was  not  a  trace  of 
metallic  iron,  a  great  preponderance  of  ferrous  over  ferric 
oxide,  and  a  comparatively  large  proportion  of  chlorine  in 
combination  with  iron  and  manganese.  Ordinary  cast-iron 
rust  contained  65-4  per  cent  Fe203  and  7-42  per  cent  FeO. 
A  somewhat  similar  preponderance  of  FeO  is  given  in  an 
analysis  of  oxidised  iron  from  the  blade  of  a  screw- 
propeller,  by  Liversidge  ( Proc .  R.  S.  of  New  S.  Wales). 

The  President  believed  that  a  somewhat  similar 
oxidation  of  iron  was  mentioned  in  Percy’s  “  Metallurgy,” 
in  the  case  of  an  iron  pump  at  the  bottom  of  a  coal-pit. 

Dr.  Debus  mentioned  the  conditions  under  which  the 
oxidation  had  taken  place  :  the  iron  formed  part  of  a  box 
through  which  ran  a  copper  pipe.  He  then  recapitulated 
the  points  of  interest  in  the  paper,  and  especially  drew 
attention  to  the  large  amount  of  ferrous  oxide. 

Dr.  DuPRfi  suggested  that  the  rapid  oxidation  was 
caused  by  a  galvanic  adtion  of  the  iron  and  copper,  rather 
than  by  the  rusting  of  iron  in  sea-water. 

Dr.  Debus  disagreed  entirely  with  the  suggestion  of  the 
last  speaker. 

The  Secretary  then  read  a  communication  “  On  the 
Action  of  Sodium  Hydrate  and  Carbonate  on  Felspars  atid 
Wollastonite ,”  by  W.  Flight.  The  author  has  made 
many  quantitative  experiments  on  this  subjedt.  Thus  a 
specimen  of  Adularia  felspar  was  dried  at  120°,  and  di¬ 
gested,  with  about  3I  times  its  weight  of  sodium  hydrate 
in  strong  solution,  for  twenty-five  hours,  at  ioo°,  in  a  pla¬ 
tinum  vessel ;  35-688  percent  of  the  Adularia  was  ren¬ 
dered  soluble.  The  general  result  at  which  he  arrives  is 
that  sodium  hydrate  adts  powerfully  as  a  solvent  upon 
these  silicates,  but  that  the  strongest  sodium  carbonate 
has  but  a  slight  adtion.  The  author  also  proves  that  the 
adtion  of  sodium  hydrate  is  simply  that  of  a  solvent. 

The  Secretary  read  a  second  paper  by  Dr.  Flight, 
“  On  the  Preparation  of  Pure  Nitrogen .”  The  author  was 
quite  unable  to  remove  the  last  traces  of  oxygen  from  at¬ 
mospheric  air,  either  with  phosphorus,  potassium  pyro- 
gallate,  hyposulphites,  an  alloy  of  2  parts  of  potassium 
and  1  part  of  sodium  or  metallic  copper  at  a  red-heat.  In 
all  cases  the  nitrogen  contained  oxygen,  and  developed  a 
brown  colour  in  potassium  pyrogallate.  He  was  able, 
howeier,  to  remove  the  oxygen  completely  by  passing  the 
gas  over  a  large  surface  of  ferrous  hydrate  freshly  precipi¬ 
tated,  by  adding  a  strong  solution  of  80  grms.  of  caustic 
potash,  to  a  solution  of  200  grms.  of  ferrous  sulphate. 

Mr.  W.  H.  Perkin  then  read  a  paper  entitled  “  Some 


Observations  on  the  Luminous  Incomplete  Combustion  of 
Ether  and  other  Organic  Substances .”  The  author  ob¬ 
served,  when  evaporating  ether  in  a  shallow  vessel  on  a 
strongly  heated  sand-bath,  on  a  dark  evening,  that  a  pale 
blue  flame  was  floating  about  the  surface  of  the  sand.  On 
referring  to  Gmelin’s  Handbook  he  found  that  this  pheno¬ 
menon  had  been  observed  by  Sir  H.  Davy.  Dobereiner 
and  Boutigny  have  also  put  on  record  similar  observations. 
In  the  present  paper  the  author  has  pursued  the  investi¬ 
gation  somewhat  further,  in  order  to  produce  the  effedt  on 
a  sufficiently  large  scale  for  ledture  purposes.  It  can  be 
shown  by  diredting  a  jet  of  ether  (preferably  containing 
from  5  to  10  per  cent  of  alcohol)  from  a  wash-bottle  on  to 
a  thick  iron  dish  heated  nearly  to  dull  redness.  Ether 
enters  into  this  luminous  incomplete  combustion  about 
260°  C.,  much  irritating  vapour  being  produced:  the  tem¬ 
perature  of  the  flame  is  so  low  that  it  does  not  char  paper 
or  inflame  carbon  disulphide.  If  the  flame  be  confined, 
as  by  a  paper  chimney,  the  temperature  soon  rises,  and 
the  ether  enters  into  ordinary  combustion.  Another  very 
effedtive  method  of  exhibiting  this  blue  flame  is  to  suspend 
an  iron  ball,  heated  nearly  to  a  dull  red-heat,  over  a  dish 
containing  filter  paper  moistened  with  ether,  when  a  lam¬ 
bent  blue  flame  surrounds  the  ball.  In  all  cases  a  dark 
room  is  necessary.  Spermaceti  thrown  on  to  a  heated 
iron  ball  gives  a  similar  result.  Olive  oil,  linseed  oil,  white 
wax,  paraffin,  stearic  acid,  oleic  acid,  and  acetic  aldehyd 
gave  blue  flames  when  heated.  Methyl  and  ethyl  alcohols 
and  propionic  acid  also  gave  a  feeble  readtion.  Benzene, 
toluene,  naphthalin,  anthracen,  formic  acid,  acetic  acid, 
benzoic  acid,  cinnamic  acid,  and  phthalic  acid  gave  no  re¬ 
sult.  The  phenomenon  is  probably  analogous  to  that 
observed  at  ordinary  temperatures  with  phosphorus.  The 
author  demonstrated  with  complete  success  the  blue  flame 
obtained  as  above  described  with  ether  and  spermaceti. 

The  Society  then  adjourned  to  March  16th,  when  the 
following  paper  will  be  read: — “On  Valency,”  by  Dr. 
Armstrong.  The  undermentioned  papers  are  also  an¬ 
nounced  : — “  On  Pentathionic  Acid,”  by  Watson  Smith 
and  T.  Takamatsu  ;  “  On  some  Constituents  of  Resin 
Spirit,”  by  G.  H.  Morris;  “On  the  Preparation  of  Di- 
ethyl-naphthylamin,  and  on  the  Adtion  of  Sulphuric  Acid 
on  that  Substance,”  by  B.  Smith. 


NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 

General  Meeting ,  January  26,  1882. 

Mr.  I.  Lowthian  Bell,  F.R.S.,  Vice-President,  in  the 

Chair. 

The  minutes  of  last  meeting  were  read  and  confirmed. 

Dr.  H.  S.  Pattinson  was  eledted  a  member  of  the  Society. 

The  following  nominations  were  made: — Mr.  J.  R. 
Young,  Dr.  Rudolph  Messel,  Mr.  A.  J.  Smith,  Mr.  C.  E. 
Stuart,  B.Sc. 

“  Experiments  with  Alloys  of  Lead,  Copper,  and  Anti¬ 
mony,  to  Determine  their  Value  and  Fitness  in  the  Erec¬ 
tion  of  Sulphuric  Acid  Chambers by  John  Glover. _ 

From  time  to  time  there  has  appeared,  both  in  foreign 
and  English  publications,  an  account  of  experiments  on 
the  adtion  of  sulphuric  acid  on  alloys  of  lead  and 
antimony. 

The  results  of  such  experiments,  I  believe,  showed  that 
a  small  percentage  of  antimony  lessened  the  destrudtive 
adtion  of  the  acids. 

A  small  percentage  of  copper,  when  alloyed  with  lead, 
was  also  said  to  have  a  similar  effedt. 

As  all  the  experiments,  so  far  as  I  am  aware,  were  made 
by  heating  the  acid  and  the  alloy  together,  and  noticing 
the  loss,  it  occurred  to  me  that  any  inference  drawn  from 
such  experiments  as  to  the  benefits  to  be  derived  from 
the  use  of  such  alloys  in  the  construdtion  of  sulphuric 
acid  chambers  might  be  misleading,  seeing  that  the 
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chemical  conditions  and  consequent  rea&ions  are  very 
different  in  a  chamber  from  those  existing  in  a  concen¬ 
trating  pan.  To  test  this  idea,  Mr.  Norman  Cookson, 
one  of  our  members,  very  kindly  prepared  the  alloys  used 
in  the  following  experiments,  and  rolled  them  into  sheets 
of  about  7  lbs.  per  foot  in  his  excellent  rolling  mills,  under 
the  same  conditions  as  sheet  lead  is  generally  rolled. 

Portions  of  these  sheets,  of  such  sizes  as  permitted 
their  being  weighed  on  a  balance  turning  with  i-5oth  of  a 
grain,  were  hung  in  a  chamber,  being  the  first  in  a  series, 
at  a  distance  of  30  feet  from  the  inlet,  1  foot  6  inches 
from  the  top,  equidistant  from  the  sides,  and  within  a  few 
inches  of  each  other. 

The  chamber  was  worked  in  all  respedts  as  chambers 
are  usually  worked  when  Spanish  pyrites  and  towers  are 
used.  The  samples  were  all  put  into  the  chamber  together 
on  September  22,  1880,  and  taken  out  together  on 
January  10,  1881,  a  period  of  no  days. 

The  line  marked  A  in  the  accompanying  table  shows 
the  effed  on  a  piece  of  sheet  lead  made  with  the  same  lead 
as  that  used  in  the  alloys,  and  exposed  to  exadtly  the  same 
conditions  as  to  time,  place,  and  chemical  adtion. 


A  Unalloyed  Lead ,  7-5  per  cent  Loss. 
Alloy  of  Copper.  Alloy  of  Antimony. 

, - *■ - 
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9-1 
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8-5 
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o’75 

87 
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The  percentage  amounts  of  copper  and  antimony  were 
determined  by  synthesis,  pure  antimony  being  used.  Mr. 
Cookson  had  some  difficulty  in  making  the  alloy  with 
copper,  which  may  account  for  some  discrepancy  in  that 
column.  The  inference  deducible  from  these  experiments 
is  that  such  alloys  are  not  to  be  recommended  for  sul¬ 
phuric  acid  chambers. 

Mr.  Cookson — In  reference  to  Mr.  Glover’s  paper,  I 
should  like  to  point  out  that  there  is  a  very  wide  differ¬ 
ence  between  acid  conditions  and  chamber  conditions. 
Knowing  that  Mr.  Glover  was  going  to  bring  the  results 
of  his  experiments  before  the  Society  to-night,  I  thought 
it  might  be  interesting  to  add  to  his  remarks  some  results 
which  have  been  obtained  by  Mr.  Sanderson  and  myself 
in  regard  to  alloys  of  lead  and  antimony.  Mr.  Glover’s 
experiments  were  carried  out  under  chamber  conditions, 
ours  under  acid  conditions.  We  took  commercially  pure 
lead,  and  alloys  of  the  same  lead  with  o-i,  0-3,  0-5,  and 
i-o  per  cent  of  antimony,  and  heated  them  for  different' 
periods  in  acids  of  different  strengths,  determining  in  each 
case  the  loss  which  the  plate  sustained.  The  samples 
were  all  as  nearly  the  same  size  as  possible,  the  difference 
in  weight  being  caused  by  the  unavoidable  slight  difference 
in  thickness.  The  surfaces  presented  were  identical. 
The  table  below  shows  the  results. 

It  will  be  seen  that  in  the  strong  acid  the  effedt  of  the 
antimony  is  very  bad  ;  with  the  weaker  acid  it  is  not  very 
perceptible.  For  my  own  part,  1  think  the  standing  of 
the  lead  is  to  a  great  extent  a  physical  question,  and 
depends  on  the  condition  of  the  lead  rather  than  its  com¬ 
position.  A  short  time  ago  we  sent  some  lead  to  a  manu¬ 


facturer,  who  used  it  for  concentrating  pans,  and  he  com¬ 
plained  that  after  a  very  few  hours’  use  the  lead  was 
nearly  half  eaten  away.  On  examining  the  lead  we  found 
that  it  had  gone  in  lines  parallel  to  the  direction  of  rolling. 
Analysis  showed  it  to  be  commercially  pure  lead.  We 
then  took  plates  of  this  lead,  and  of  another  lead  which 
was  said  to  have  stood  excellently  in  the  concentrating 
pans,  rolled  them  under  the  same  conditions,  and  sent 
them  to  Mr.  Glover  without  telling  him  their  history,  and 
asked  him  to  hang  them  in  his  chambers  with  his  other 
plates.  A  similar  pair  was  hung  in  our  own  chambers;  in 
both  cases  the  lead  which  had  been  complained  of  for  con¬ 
centrating  pans  stood  very  much  the  best. 

Mr.  John  Pattinson — It  appears  from  the  experiments, 
both  of  Mr.  Glover  and  Mr.  Cookson,  that  no  advantage, 
from  a  chemical  point  of  view,  is  derived  by  the  addition 
of  antimony  to  lead.  I  should  like  to  ask  whether  it  is 
beneficial  in  any  other  resped —  in  increasing  the 
mechanical  strength  of  the  lead,  for  instance  ? 

Mr.  Cookson — The  alloys  with  antimony  are  harder, 
and  will  bear  a  greater  tensile  stress  than  pure  lead  ;  for 
instance,  they  are  extremely  useful  for  the  vessels  from 
which  the  acid  is  forced  up  to  the  Glover  towers. 

The  Chairman — It  seems  that  pure  lead  is  still  the 
most  suitable  material  for  chambers,  and  that  the  addition 
of  antimony  does  not  at  all  improve  it  for  that  purpose. 
I  should  just  like  to  suggest,  with  regard  to  the  small 
irregularities  in  the  adion  of  acid  on  copper-lead  alloys, 
as  shown  in  Mr.  Glover’s  table,  that  possibly  the  samples 
from  which  the  analyses  were  made  might  not  be  altogether 
fair  representations  of  the  composition  of  the  plates.  We 
know  that  in  the  case  of  many  alloys  a  re-distribution 
goes  on  during  cooling  before  solidification,  which  causes 
different  portions  of  the  mass  to  vary  slightly  in  com¬ 
position,  and  it  is  possible  that  this  may  be  the  case  with 
these  alloys. 

“  On  the  ‘  Albo-Carbon  Light,'  ”  by  John  Pattinson, 
F.I.C.,  F.C.S. 

The  “  Albo-carbon  Light”  is  the  name  given  to  the 
light  produced  by  the  burning  of  ordinary  lighting  gas 
enriched  by  the  vapour  of  naphthalen.  Naphthalen 
(CioHs)  is  obtained  by  the  distillation  of  the  heavy  oils 
from  coal-tar.  At  ordinary  temperatures  it  is  solid,  and 
when  quite  pure  it  is  white,  but,  as  usually  obtained  for 
use  in  the  “  Albo-carbon  ”  lamp,  it  is  of  a  brownish  white 
colour.  It  melts  when  heated  to  about  1740  F.,  and  boils 
at  about  420°  F.  It  probably  exists  in  small  quantities  in 
all  ordinary  coal-gas,  and  occasionally  causes  a  good  deal 
of  trouble,  especially  in  cold  weather,  by  condensing  in 
the  gas-pipes  and  preventing  the  free  passage  of  gas.  In 
the  “  Albo-carbon  ”  apparatus  the  naphthalen  is  placed 
in  a  spherical  vessel  to  which  a  tongue  of  copper  is 
attached  which  projeds  over  the  flame  and  conveys  heat 
to  the  spherical  vessel  and  its  contents.  The  naphthalen 
is  thus  melted  and  vapourised.  The  ordinary  gas  is  led 
into  the  spherical  vessel,  through  which  it  passes  on  its 
way  to  the  burner,  canying  with  it  the  naphthalen  vapour. 
The  lamps  are  made  of  various  patterns,  and  have  one, 
two,  four,  six,  or  eight  burners.  They  are  the  invention 
of  Messrs.  Kidd.  The  “Albo-carbon  Light”  was  ex¬ 
hibited  at  the  Newcastle  Meeting  of  the  British  Associa¬ 
tion  of  Gas  Managers  in  1879,  but  since  that  time  it  has 
been  much  improved. 

I  have  recently  had  occasion  to  examine  one  of  the  new 
“  Albo-carbon  ”  lamps  for  Messrs.  Bainbridge  and  Co.,  of 
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Newcastle,  and  through  their  courtesy  I  am  enabled  to 
make  known  the  results  I  ha\e  obtained.  As  the  “  Albo- 
carbon  Light  ”  is  coming  into  use  in  several  places  in 
Newcastle  and  elsewhere,  I  have  thought  that  these  re¬ 
sults  would  be  of  interest  to  many  of  the  members  of  this 
Society. 

The  form  of  lamp  experimented  with  was  one  with  a 
single  burner.  The  burners  used  in  all  the  lamps  are 
small  union-jet  burners  (Bray’s  No.  ij,  altogether  unsuit¬ 
able  for  burning  common  coal-gas,  but  found  to  be  most 
suitable  to  burn  the  enriched  gas. 

In  order  to  determine  the  quantities  of  gas  and  naph- 
thalen  used  per  hour  when  the  maximum  amount  of  light 
was  yielded  that  the  burner  was  capable  of  giving  without 
causing  a  smoky  flame,  the  lamp  was  first  weighed  after 
it  was  heated,  and  when  the  vapour  of  naphthalen  was 
coming  off  freely ;  the  flame  was  then  allowed  to  burn 
for  one  hour,  during  which  time  ten  determinations  of  the 
illuminating  power  were  taken  at  regular  intervals  ;  the 
lamp  was  then  again  weighed,  and  the  difference  between 
the  two  weighings  gave  the  amount  of  naphthalen  used 
in  one  hour.  The  amount  of  gas  used  at  the  same  time 
was  carefully  measured  by  a  meter. 

It  was  thus  found  that  the  average  light  yielded  during 
the  hour  was  equal  to  24  standard  sperm  candles,  and 
that  this  was  produced  by  the  consumption  of  37  cubic 
feet  of  common  coal-gas  of  16  candle-power  and  120  grs. 
of  naphthalen,  or  “  Albo-carbon,”  as  it  is  called. 

Calculatingthese  results  to  the  usual  standard  of  5  cubic 
feet,  the  illuminating  power  of  the  ordinary  gas  is  thus 
raised  so  as  to  produce  a  light  equal  to  32'4i  sperm  candles 
per  5  cubic  feet  of  gas  used,  or  to  the  illuminating  power 
of  very  good  cannel  coal-gas. 

Let  us  now  consider  how  much  common  gas  alone 
would  be  required  to  yield  the  same  amount  of  light. 
This  depends  in  a  great  measure  on  the  kind  of  burner 
used.  Many  flat-flame  burners  in  very  common  use  will 
not  yield  more  than  10  candles’  light  when  burning  at  the 
rate  of  5  cubic  feet  per  hour.  Other  flat-flame  burners 
when  using  larger  quantities  of  gas  per  hour  will  yield  a 
light  equal  to  about  17  candles  per  5  cubic  feet  of  gas, 
whilst  in  good  argand  burners  a  light  equal  to  18  or  20 
candles  per  5  feet  of  gas  used  can  be  obtained.  For  the 
sake  of  comparison,  however,  let  us  assume  that  the 
ordinary  gas  is  consumed  in  flat-flame  burners  which 
yield  a  light  equal  to  12  candles  per  5  cubic  feet,  and  this 
will  not  be  far  from  the  average  yield  of  the  gas  when 
fairly  good  flat-flame  burners  are  used.  Two  such  burners 
would  be  required  to  yield  a  light  equal  to  24  candles,  and 
they  would  consume  together  10  cubic  feet  of  gas  per  hour. 

The  price  of  gas  in  Newcastle,  after  deducting  the  usual 
discount  for  cash,  is  at  present  2s.  o^d.  per  1000  cubic  feet. 
The  price  of  “  Albo-carbon  ”  is  6d.  per  lb.,  or,  when  sold 
in  large  quantities,  40s.  per  cwt. 

Taking  these  data  it  will  be  found  that  in  order  to 
enrich  with  “  Albo-carbon  ”  1000  cubic  feet  of  gas  so  as 
to  produce  a  light  equal  to  24  candles  when  burnt  at  the 
above-named  rate,  4’63  lbs.  of  “  Albo-carbon  ”  will  be  re¬ 
quired.  The  cost  of  1000  feet  of  enriched  gas,  taking 
“  Albo-carbon  ”  at  6d.  per  lb.,  is  as  fellows  : — 

s.  d. 

1000  feet  of  gas  . .  ..  . . 2  o.j 

4'63  lbs.  of  “  Albo-carbon  ”  ..  ..  2  3I 


4  4 

Taking  “  Albo-carbon  ”  at  40s.  per  cwt.,  the  cost  is  as 
follows : — 

s.  d. 

1000  feet  of  gas . 2  oj 

4 ’63  lbs.  of  “  Albo-carbon  ”  ..  ..  1  7i 

3  8 

These  quantities  would  give  a  light  equal  to  24  candles 
for  270  hoursi 

In  order  to  produce  the  same  amount  of  light  for  the 
same  length  of  time  from  ordinary  gas  when  fairly  good 
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flat-flame  burners  are  used  giving  12  candles’  light  pef 
5  feet  of  gas  as  above-mentioned,  2700  cubic  feet  of  gas 
would  be  required,  the  total  cost  of  which  is  5s.  5^d. ;  or 
is.  ijd.  more  than  the  “  Albo-carbonised  ”  gas  if  the  cost 
of  the  “Albo-carbon  ”  is  6d.  per  lb.,  and  is.  7|d.  more  if 
the  “  Albo-carbon  ”  has  cost  40s.  per  cwt. ;  or  a  saving  of 
about  20  per  cent  in  one  case  and  30  per  cent  in  the  other. 

If  the  ordinary  gas  is  used  in  argand  burners  of  good 
construction,  the  comparison  as  regards  cost  is  not  so 
favourable  to  the  “  Albo-carbon  ”  light.  Such  a  burner 
will  give  a  light  equal  to  18  candles  per  5  feet  of  gas  used. 
In  order,  therefore,  to  produce  a  light  equal  to  24  candles 
for  270  hours,  1780  cubic  feet  of  gas  would  be  required, 
and  the  cost  of  this  is  3s.  7d.,  or  gd.  less  than  the  “  Albo- 
carbonised  ”  gas  when  the  “Albo-carbon”  has  been 
bought  at  6d.  per  lb.,  and  one  penny  less  if  it  has  been 
bought  at  40s.  per  cwt. 

There  are  many  objections  (0  the  use  of  argand  burners, 
many  of  them  on  the  score  of  their  requiring  more  care 
and  attention  to  keep  them  in  good  order ;  at  any  rate  it 
is  found  in  practice  that  flat-flame  burners,  consuming 
about  5  feet  per  hour,  are  chiefly  used  for  general  house¬ 
hold  purposes,  and  the  comparison  between  the  latter 
and  the  “Albo-carbon”  light  is  therefore,  for  practical 
purposes,  of  more  use  in  determining  the  relative  value  of 
the  two  modes  of  lighting. 

The  cost  of  an  equal  amount  of  light  from  the  enriched 
gas  is  not  only  less  than  when  ordinary  gas  is  used  in 
5  feet  flat-flame  burners,  but  there  is  less  vitiation  of  the 
air  by  the  products  of  combustion.  I  find  that  in  burning 
one  cubic  foot  of  enriched  gas  070  of  a  cubic  foot  of  car¬ 
bonic  acid  gas  is  formed,  whilst  from  the  270  cubic  feet 
of  gas  alone,  required  to  yield  an  equal  amount  of  light, 
171  cubic  feet  of  carbonic  acid  is  formed,  or  more  than 
twice  as  much.  Again,  as  regards  sulphur,  Newcastle 
gas  usually  contains  about  omi  grain  per  cubic  foot. 
Naphthalen  contains  none.  Seeing  that  nearly  two-and- 
three-quarter  times  as  much  gas  alone  is  required  to  pro¬ 
duce  an  equal  amount  of  light  as  when  “Albo-carbon”  is 
used,  and  that  “  Albo-carbon”  contains  no  sulphur, there 
is  nearly  two-and-three-quarter  times  as  much  sulphur 
passing  into  the  air  of  the  room  as  sulphurous  acid  when 
the  same  amount  of  light  is  produced  from  gas  alone  as 
when  “Albo-carbon  ”  is  used. 

As  regards  the  heat  produced  by  the  combustion  in 
each  case,  I  calculate  that  one  cubic  foot  of  the  enriched 
gas  will  develop  745  British  heat  units,  and  that  the 
270  cubic  feet  of  gas  alone,  required  to  produce  the  same 
amount  of  light,  will  develop  1809  heat  units,  or  about 
two-and-a-half  times  as  much  heat. 

In  warm  weather  this  additional  heat  is  sometimes 
objectionable.  In  winter,  however,  the  living  rooms  of 
our  houses  are  made  pleasantly  warm  by  the  heat  arising 
from  the  burning  gas.  It  is  the  carbonic  and  sulphurous 
acids  with  which  the  heat  is  accompanied  which  some¬ 
times  cause  the  air  of  such  rooms  to  become  unpleasant 
and  oppressive.  If  these  gases  could  be  removed  the  heat 
would  not  be  objectionable. 

From  what  has  been  already  stated  it  will  be  seen  that 
the  “  Albo-carbon  ”  light  has  many  advantages  over 
common  gas  alone.  It  must  not  be  assumed,  however, 
that  it  has  no  disadvantages.  The  following  may  be 
placed  in  this  category  : — 

1.  The  lamp,  at  any  rate  as  applied  to  ordinary  brackets 
and  chandeliers,  is  somewhat  ugly  in  form,  and  throws  an 
unpleasant  shadow.  The  requirements  of  the  case  do  not 
lend  themselves  readily  to  an  artistic  and  elegant  form. 
The  larger  lamps  with  six  or  eight  burners,  and  with  the 
naphthalen  reservoirs  below  the  burners,  are  the  most 
elegant  in  form. 

2.  There  is  the  labour  and  inconvenience  of  replenishing 
the  spherical  vessels  with  fresh  “Albo-carbon  ”  from  time 
to  time.  The  single-burner  lamps  are  expected  to  burn 
for  about  24  hours  when  fully  charged  with  “Albo-carbon.” 

The  process  of  re-charging  will  probably  have  to  be  under¬ 
taken  about  twice  per  week.  This  I  expeCt  will  be  found 
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a  troublesome  and  irksome  process  as  compared  with  the 
readiness  and  convenience  of  ordinary  gas. 

3.  In  order  to  heat  theapparatus  and  the  “Albo-carbon,” 
so  that  the  vapour  of  the  latter  is  formed  in  sufficient 
quantity  to  develop  much  light,  the  gas  alone  has  to  be 
burned  for  some  time  after  it  is  first  lighted,  and  as  it  is 
necessary  to  use  a  form  of  burner  which  is  not  suitable 
for  developing  light  from  common  coal-gas,  a  very  inferior 
light  is  produced  during  this  process  of  heating.  In  my 
experiments  the  amount  of  light  from  the  gas  burning  at 
the  rate  of  4-i  cubic  feet  per  hour  under  a  pressure  of  , 
i*2  inches  was  only  equal  to  2^4  candleswhen  the  gas  was 
first  lighted.  In  half  an  hour  the  light  was  considerably 
improved,  but  it  was  not  until  an  hour  had  elapsed  that 
the  light  became  equal  to  24  candles.  This  objection  may 
be  got  over  by  lighting  the  gas  half  an  hour  or  an  hour 
before  it  is  wanted,  but  this  incurs  additional  expense 
and  trouble. 

4.  Should  the  apparatus  containing  the  naphthalen 
become  overheated,  more  of  the  naphthalen  is  vapourised 
than  can  be  properly  consumed,  and  the  flame  gives  off 
smoke  accompanied  with  a  disagreeable  smell.  When 
this  occurs  the  amount  of  naphthalen  vapour  passing  to 
the  burner  can  certainly  be  regulated  by  turning  a  two- 
way  tap  in  the  lamp  ;  but  this  requires  care  and  attention, 
and  much  injury  may  be  done  to  the  furnishings  and 
decorations  of  rooms  should  it  be  negledted. 

There  is  no  doubt  that  the  “  Albo-carbon  ”  apparatus 
greatly  enriches  ordinary  coal-gas  and  causes  it  to  yield  a 
beautiful  white  light  at  a  cost  less  than  the  same  amount 
of  light  can  be  obtained  for  from  ordinary  gas  burnt  alone 
in  ordinary  flat-flame  burners.  In  the  hands  of  careful 
people  who  choose  to  take  the  necessary  trouble  about  it 
this  form  of  light  will  be  used  with  considerable  advantage  ; 
but  whether  the  extra  care  and  attention  it  demands  will, 
as  in  the  case  of  the  argand  burner,  prevent  its  being 
largely  used  in  the  place  of  the  more  convenient,  although 
inferior,  ordinary  gas  burnt  in  flat-flame  burners ;  or 
whether  both  these  modes  of  lighting  will  be  ultimately 
superseded  to  a  great  extent  by  the  more  beautiful  and 
purer  light  of  the  incandescent  ele&ric  lamp  of  our 
President,  or  by  some  other  form  of  ele&ric  lighting,  time 
will  reveal. 

The  thanks  of  the  meeting  were  then  given  to  Mr.  Glover 
and  Mr.  Pattinson  for  their  papers. 


PHILOSOPHICAL  SOCIETY  OF  GLASGOW. 
Chemical  Section. 

January  23, 1882. 

Mr.  Robert  R.  Tatlock,  President,  in  the  Chair. 

Dr.  James  R.  M.  Robertson  read  a  paper  on  “  The  Occur¬ 
rence  of  Opals  in  Central  Australia  and.  Queensland and 
showed  a  large  number  of  very  fine  opal  specimens.  (See 
pp.  95  and  101 

An  interesting  discussion  followed,  in  which  Mr.  Young, 
Dr.  Dobbie,  Mr.  Glen,  Mr.  Kirsop,  Mr.  Mayer,  and  Mr. 
Whitelaw  took  part. 

A  hearty  vote  of  thanks  was  then  accorded  Dr.  Robert¬ 
son. 


Hydrodynamic  Experiments,  affording  an  Imita¬ 
tion  of  the  Phenomena  of  Eledtro-magnetism  and 
Induction  by  means  of  Liquid  Currents. — C.  De- 
charme. — The  author  remarks  that  M.  Bjerknes  in  his 
hydrodynamic  experiments  by  means  of  bodies  pulsating 
or  vibrating  in  water,  imitating  the  phenomena  of  static 
electricity  and  magnetism,  has  found  everywhere  an  in¬ 
verse  analogy.  M.  Decharme  in  his  experiments  with 
liquid  currents  finds  a  direct  analogy  between  hydro- 
dynamic  phenomena  and  those  of  eledtro-magnetism  and 
induction. — Comptes  Rendus. 


PROFESSOR  A.  FREIRE  MARRECO,  M.A.,  F.C.S. 


The  death  of  Professor  A.  Freire  Marreco  has  created  a 
conspicuous  blank  in  the  scientific  world  and  in  the  higher 
circles  of  Newcastle  society.  The  deceased  gentleman 
was  much  and  deservedly  esteemed  by  all  with  whom  he 
exchanged  the  courtesies  of  private  life,  and  by  whom  his 
loss  is  mourned  as  that  of  a  dear  personal  friend.  His 
superior  scientific  attainments  and  extensive  knowledge 
in  the  direction  of  literature  and  art,  rendered  him  at  home 
on  most  subjects,  but  the  charm  of  his  conversation  lay 
in  his  refreshing  originality  and  humour,  and  this,  with 
his  ready  command  of  language,  constituted  him  a  con¬ 
versationalist  of  the  most  brilliant  order.  As  a  teacher  of 
chemistry  be  was  no  less  popular.  Lucid  in  his  explana¬ 
tions,  and  conclusive  in  his  reasonings,  he  presented  to 
the  youthful  mind  the  dry  bones  of  science  in  an  attractive 
and  intelligible  form,  and  being  himself  an  earnest  and 
persistent  student  of  almost  the  whole  circle  of  the 
sciences,  he  was  a  worthy  guide  and  example  to  the 
students  under  his  charge.  He  was  ever  ready,  at  any 
personal  inconvenience  or  cost,  to  help  forward  every 
movement  calculated  to  disseminate  science  amongst  the 
masses,  and  laboured  with  characteristic  zeal  to  knit 
together  North  Country  chemists  in  the  bonds  of  fraternity. 
In  virtue  of  this,  he  was  one  of  the  originators  and  pro¬ 
moters  of  the  flourishing  Chemical  Society  of  Newcastle, 
to  whose  literature  he  was  a  valuable  contributor,  and  in 
whose  proceedings  he  ever  interested  himself  warmly :  it 
need  scarcely  be  added  that  his  death  will  be  acutely  felt 
by  its  members.  His  old  students  will  lament  the  re¬ 
moval  of  one  whom  they  almost  revered,  and  certainly 
looked  upon  as  the  very  embodiment  of  a  profound 
chemist  and  successful  teacher,  and  every  admirer  of  rare 
ability  and  exceptional  individual  merit  will  regret  the 
death  of  one  who,  just  in  the  prime  of  life,  has  been  taken 
from  the  profession  which  he  adorned  so  much  and  loved 
so  well. 


NOTICES  OF  BOOKS. 


Report  on  an  Investigation  of  the  Character  and  Chemical 

Constitution  of  the  Fibre  of  the  Flax  Plant.  By  F. 

Hodges,  F.C.S.,  &c. 

This  paper  is  a  reprint  from  the  Proceedings  of  the  Royal 
Irish  Academy,  and  is  of  no  small  importance  as  throwing 
light  upon  the  fundamental  principles  of  bleaching.  The 
author  points  out  that  the  experiments  upon  which  Kolb’s 
report  is  based  (1868)  were  made  exclusively  upon  yarn 
spun  with  Russian  dew-retted  flax.  He  has  therefore 
found  it  necessary  to  repeat  the  experiments  with  Irish 
flax,  and  has  made  a  special  study  of  the  wax  and  other 
bodies  in  addition  to  cellulose  found  in  the  stem  of  the 
flax-plant.  He  states  that  iodine  and  sulphuric  acid  render 
the  bast-cells  blue,  whilst  sulphate  of  aniline  on  the  un¬ 
bleached  fibre  shows  the  presence  of  some  adhering  and 
encrusting  matter  by  the  produ&ion  of  a  yellow  colour. 
In  the  perfectly  purified  and  bleached  fibre  this  reagent 
usually  causes  no  change  of  colour,  unless  some  of  the 
encrusting  matters  have  not  been  removed.  The  short 
cells  and  vessels  situate  on  the  inner  side  of  the  bast 
bundles  of  the  plant  are  not  rendered  blue  by  the  a&ion 
of  iodine  and  sulphuric  acid. 

In  operating  upon  pure  Irish  milled  flax  of  medium 
quality,  the  author  found  the  loss  of  weight,  after  drying 
twelve  hours,  equal  97  per  cent.  His  next  step  was  the 
examination  of  the  so-called  wax,  or  gummy  matter  which 
is  originally  spread  in  a  uniform  manner  over  the  surface 
of  the  fibre,  but  which  after  retting  takes  the  form  of  bril- 
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liant  scales,  much  of  which,  it  is  remarked,  is  removed 
from  the  fibre  by  the  mechanical  process  of  hackling. 
The  substance  in  question  has  not  been  thoroughly  ex¬ 
amined.  Berthelot  viewed  it  as  a  yellow  pigment ;  Kirwan 
as  a  resinoid,  differing  from  the  true  resins  by  being  inso¬ 
luble  in  the  essential  oils.  De  Lisle  considered  it  to 
partake  of  the  nature  of  gummy  extra&ive  matter,  whilst 
Grimshaw  attributed  the  colour  of  raw  flax  to  the  pre¬ 
sence  of  iron,  The  author,  by  treatment  with  ether, 
obtained  a  solution  which  gradually  turned  light  green 
and  finally  darkened,  and  on  cooling  deposited  a  white 
substance  in  floccuient  masses.  On  distilling  off  the  ether 
from  the  solution  whilst  still  hot,  there  was  obtained  a 
mass  of  a  waxy  matter  and  of  essential  oil, — the  latter  in 
too  small  quantities  to  admit  of  close  examination.  The 
wax  appears  to  be  of  a  complex  nature,  but  the  author 
has  recognised  in  it  cerotylic  acid. 

On  treating  the  flax  which  had  been  previously  extra&ed 
with  ether  and  alcohol,  with  caustic  soda,  a  liquid  was 
obtained  which  with  excess  of  hydrochloric  acid  gave  a 
precipitate — apparently  metape&ic  acid.  This  precipitate 
was  found  insoluble  in  absolute  alcohol  and  ether.  The 
author  here  remarks  that  a  substance  obtained  from  jute 
by  Messrs.  Cross  and  Bevan,  whilst  working  in  a  similar 
way,  was  soluble  in  alcohol,  and  therefore  could  not  be  a 
pedtic  acid. 

The  author’s  experiments  are  far  from  being  completed, 
and  will,  without  doubt,  lead  to  important  results,  both  of 
a  scientific  and  of  a  technical  nature. 


CORRESPONDENCE. 


READING  BURETTES. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  recently  invented  a  method  by  which  the  reading 
off  of  burettes  may  be  accomplished  in  a  very  accurate 
manner,  and  think  it  may  be  of  service  to  some  of  your 
readers.  The  only  apparatus  required  is  a  small  mirror, 
on  the  surface  of  which  are  pasted  two  strips  of  black 
paper,  each,  say,  about  2"  X  wide,  with  a  space  of  about 
between  them.  When  reading  off,  the  operator  places 
the  mirror  behind  and  in  contadt  with  the  burette,  taking 
care  that  he  can  see  the  reflection  of  his  eye  in  the  space 
between  the  strips  of  paper,  the  top  of  the  solution  of 
course  being  also  in  the  space. 

In  this  latter  precaution  lies  the  efficacy  of  the  method, 
as,  no  matter  what  the  height  of  the  solution,  the  eye  of 
the  operator  must  needs  be  at  right  angles  to  the  burette 
when  reading  off  the  scale,  and  hence  his  readings  will  be 
always  corredt. — I  am,  &c., 

James  H.  McMahon. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hcbdomadaires  des  Seances,  de  VAcademie 
des  Sciences.  No.  8,  February  20,  1882. 

Double  Salts  of  Mercury. — M.  Berthelot. — A  thermo¬ 
chemical  examination  of  mercurial  iodides  and  chloro- 
iodides. 

Practical  Solution  of  the  Problem  of  the  Trans¬ 
mission  of  Force  to  Great  Distances. — Maurice  Levy. 
— The  author  examines  if  it  is  possible  to  transmit  a  given 
quantity  of  energy  to  any  distance  whatever,  obtaining  a 
yield  as  elose  as  possible  to  the  required  unity,  under  the 
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twofold  conditions  of  not  exceeding  a  given  electromotive 
force  and  of  employing  merely  machines  commonly  met 
with,  such  as  those  of  Gramme  and  Siemens.  He  decides 
the  question  in  the  affirmative. 

Compass  without  Resistance,  intended  for 
Measuring  intense  Currents. — MM.  Terquem  and 
Damien. — This  paper  requires  the  accompanying  diagram. 

Saturation  of  Phosphoric  Acid  with  Bases  and  on 
Chemical  Neutrality. — A.  Joly. — The  author  refers  to 
the  conclusion  of  MM.  Berthelot  and  Louguinine  that 
phosphoric  acid  is  not,  strictly  speaking,  a  tribasic  acid  in 
the  same  sense  as,  e.g.,  citric  acid,  and  that  it  should  be 
more  properly  regarded  as  a  mono-basic  acid  with  mixture 
function.  He  finds  that  the  solutions  of  ordinary  phos¬ 
phates  with  a  single  equivalent  of  base,  soda,  potassa,  or 
ammonia,  which  redden  litmus  strongly,  are  neutral  to 
helianthine,  like  the  corresponding  nitrates.  The  first 
equivalent  of  alkali  behaves  therefore  with  ordinary  phos¬ 
phoric  acid  as  it  does  with  the  monobasic  acids  properly 
so-called. 

Hydro-ferrocyanic  Acid. — M.  Joannis. — The  forma¬ 
tion-heat  of  hydro-ferrocyanic  acid,  from  the  combination 
of  its  elements,  is  +93'6  cals. 

Adtion  of  Iodine  upon  Naphthaline  at  High  Tem¬ 
peratures. — A.  Bleunard  and  G.  Vran. — Iodine  withdraws 
hydrogen  from  naphthaline  forming  hydriodic  acid,  and 
there  is  produced  a  new  body,  (CI0H6)at,  which  represents 
naphthaline  less  two  atoms  of  hydrogen. 


Bicdertnann's  Ccniral-Blatt  fur  Agrikultur-Chcmie, 
Vol,  x.,  Part  10. 

Knop’s  Method  of  Improving  Soils  as  Applied  in 
Denmark. — C.  F.  A.  Tuxen. — It  is  remarked  that  soils 
with  high  absorptive  power  may  be  poor  if  such  power 
depends  on  a  high  proportion  of  humic  acid  and  humates. 

Results  of  the  Principal  Manurial  Experiments 
carried  out  by  Lawes  and  Gilbert  in  England,  and 
their  Value  for  German  Agriculture. —  Dr.  P.  Behrend. 
— A  summary  of  the  results  of  the  Rothamsted  experi¬ 
ments. 

Excretion  of  Urea.— H.  Oppenheim  and  J.  Mayer. — 
The  former  author  has  examined  the  daily  distribution  of 
the  excretion  of  urea,  the  influence  of  great  quantities  of 
water,  of  coffee,  of  quinine,  of  perspiration,  and  of  mus¬ 
cular  work.  Mayer  concludes  that  the  elimination  of 
urea  does  not  increase  with  the  elimination  of  water. 

Absorption  in  the  Stomach. — H.  Tappeiner. — The 
stomach  has,  in  comparison  with  the  bowel,  little  power 
of  absorbing  aqueous  solutions,  but  absorbs  readily  dilute 
alcohol  and  bodies  dissolved  therein. 

Digestion  of  Cellulose.  —Dr.  Hofmeister.—  The  mixed 
saliva  of  the  horse  is  almost  without  adtion  upon  crude 
vegetable  fibre. 

Experiments  on  the  Formation  of  Fat  in  the 
Animal  Body. — Prof.  F.  Soxhlet. — The  fat  formed 
during  the  fattening  of  animals  is  produced  mainly  from 
carbohydrates. 

Excretion  of  Gaseous  Nitrogen  from  the  Animal 
Body. — Prof.  M.  von  Pettenkofer  and  C.  von  Voit. — In 
opposition  to  Seegen  and  Nowak,  the  authors  maintain 
that  no  nitrogen  is  excreted  save  in  the  urine  and  dung. 

Vol.  x.,  Part  11. 

Adtion  of  Different  Phosphates  on  Dry  and  Moist 
Sandy  Soils.— H.  Schultz-Lupitz.— Steamed  bone-dust 
gave  the  best  results.  Peruvian  guano,  both  crude  and 
dissolved,  and  patent  manures,  were  dubiously  remunera¬ 
tive; 

Results  of  the  Manurial  Experiments  of  Lawes 
and  Gilbert.— Dr.  Paul  Behrend.— Continued  from  the 
last  number. 


Chemical  Notices  from  Foreign  Sources. 


no 


Meetings  for  the  Week 
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Archives  Necrlandaises  des  Sciences  Bxacles  et  Naturelles. 
Tome  xvi.,  Livraison  3. 

This  issue  contains  no  chemical  matter. 


Bulletin  de  la  Societe  d’ Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  viii. ,  December,  1881. 
This  number  contains  no  chemical  matter. 


MISCELLANEOUS. 


The  Chemical  Laboratory  of  Wiesbaden. — Besides 
the  Director,  Geh.  Hofrath  Prof.  R.  Fresenius,  there  are 
engaged  as  teachers  in  the  establishment,  Dr.  H.  Fresenius, 
Dr.  E.  Borgmann,  Dr.  W.  Fresenius,  Oberlehrer  F.  Hen- 
rich,  and  Architect  T.  Brahm.  The  assistants  in  the 
laboratory  in  the  Winter  Term,  1881-2,  were  twelve  in 
number,  and  in  the  Versuchsstation  two.  In  the  Winter 
Term,  1881-2,  there  were  56  students  on  the  books.  Of 
these,  39  were  from  Germany,  4  from  England,  4  from 
North  America,  3  from  Austro-Hungary,  2  from  Sweden, 
and  1  from  France,  Spain,  Russia,  and  South  America. 
Besides  scientific  researches,  numerous  analyses  were 
undertaken  in  the  laboratory  and  the  Versuchsstation  on 
behalf  of  manufacture,  trade,  mining,  and  agriculture. 

Note  on  Aconite  Poisoning. — A  sparrowwas  poisoned 
with  scrapings  of  aconite  root,  and  died  within  an  hour. 
On  opening  the  viscera,  nearly  all  the  root  (weighing 
perhaps  one-tenth  grain)  was  found  in  the  gizzard,  very 
little  being  left  in  the  crop.  The  contents  of  crop  and 
gizzard  were  mixed,  evaporated  to  dryness  under  6o°  with 
a  drop  of  tartaric  acid,  the  residue  digested  for  some  hours 
with  alcohol  in  the  cold,  and  the  filtered  extract  evapo¬ 
rated  (below  6oc)  to  dryness  and  taken  up  with  a  few 
drops  of  water.  Some  bread  crumbs  soaked  in  one  half 
of  this  solution  and  administered  to  a  tom-tit,  killed  the 
bird  within  two  to  three  hours.  In  the  other  half  of  the 
solution  no  aconitine  could  be  detected  either  by  the  taste 
or  chemically. — John  M.  H.  Munro,  D.Sc.,  College  of 
Agriculture,  Downton. 


MEETINGS  FOR  THE  WEEK. 

Saturday,  nth. — Physical,  3.  “  Experiments  on  the  Formation  of 

Fogs,”  by  Mr.  Newth. 

Monday,  13th. — London  Institution,  5. 

-  Royal  Institution,  5.  “  Animal  Movements,”  by  Mr. 

Maybridge. 

-  Medical,  8.30. 

-  Society  of  Arts,  8.  11  Hydraulic  Machinery,”  by  Prof. 

John  Perry. 

-  Society  of  Chemical  Industry,  7.30.  “Note  on  a 

New  Source  of  Potash  Alum,”  by  Mr.  J.  Spiller. 
“The  Manufacture  of  Alumina  Sulphate,”  by  Mr. 
B.  E.  R.  Newlands. 

Tuesday,  14th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

-  Royal  Institution,  3.  “The  Mechanism  of  the 

Senses,”  by  Prof.  J.  G.  M‘Kendrick. 

Wednesday,  15th.— Society  of  Arts,  8.  “  Gas  for  Lighthouses,”  by 
John  R.  Wigham. 

— —  Meteorological,  7. 

Thursday,  16th. — Royal,  4.30. 

-  '  Royal  Society  Club,  6.30. 

-  Chemical,  8.  “On  Valency,”  by  Dr.  Armstrong, 

“  On  Pentathionic  Acid,”  by  Watson  Smith  and 
T.  Takamatsu.  “  On  some  Constituents  of  Resin 
Spirit,”  by  G.  H.  Morris.  “  On  the  Preparation 
of  Diethyl-naphthylamine,  and  the  Action  of  Sul¬ 
phuric  Acid  on  that  Substance,”  by  B.  Smith. 
-  London  Institution,  7. 

-  Royal  Institution,  3.  “  Resemblances  of  Sound, 

Light,  and  Heat,”  by  Professor  Tyndall. 

Friday,  17th. — Royal  Institution,  9.  “  Infra-red  Rays  of  the  Spec¬ 

trum,”  by  Captain  Abney. 

Saturday,  i8tb.— Royal  Institution,  3.  "  Volcanoes,”  by  Prof.  H.  G. 
Seeley. 


NOTES  AND  QUERIES. 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Arsenic  in  Commercial  Muriatic  Acid. — Will  any  of  your 
readers  kindly  inform  me  whether  a  sure  test  for  the  presence  of 
arsenic  in  commercial  muriatic  acid  exists  which  can  be  readily 
applied  by  workmen  ? — E.  H.  Morton, 
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GANOT’S  ELEMENTARY  TREATISE  on 

PHYSICS,  Experimental  and  Applied,  for  the  use  of  Colleges 
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The  ELEMENTS  of  MECHANISM.  By 

T.  M.  Goodeve,  M.A.,  Ledturer  on  Applied  Mechanics  at  the 
Royal  School  of  Mines.  New  Edition,  le-written  and  enlarged  ; 
with  342  Woodcuts.  Crown  8vo.,  6s. 

POPULAR  LECTURES  on  SCIENTIFIC 

SUBJECTS.  By  H.  Helmholtz,  Professor  of  Physiology 
in  the  University  of  Berlin.  Translated  by  E.  Atkinson,  Ph.D., 
F'.C.S.  With  an  Introdudtion  by  John  Tyndall,  F.R.S.,  and 
68  Woodcuts.  2  vols.,  crown  8vo.,  price  15s.,  or  separately, 
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INORGANIC  CHEMISTRY,  Theoretical  and 

Pradtical ;  an  Elementary  Text-Book  designed  for  Students  of 
Science  Classes  connedled  with  the  Science  and  Art  Department 
of  the  Committee  of  Council  on  Education.  By  W.  Jaqo,  F.C.S. 
With  37  Woodcuts.  Fcp.  8vo.,  2s. 

A  DICTIONARY  of  CHEMISTRY  and  the 

ALLIED  BRANCHES  of  OTHER  SCIENCES.  By 
Henry  Watts,  F.C.S.,  assisted  by  eminent  Scientific  and 
Pradtical  Chemists.  9  vols.  medium  8vo.,  £15  2s.  6d. 
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BOURNE’S  TREATISE  on  the  STEAM- 
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ON  THE 

ATOMIC  WEIGHT  OF  BERYLLIUM  AS 
DETERMINED  BY  ITS  PHYSIOLOGICAL  ACTION. 

By  JAMES  BLAKE,  M.D.,  F.R.C.S.,  Calistoga,  California. 

Notwithstanding  the  many  experiments  that  have  been 
made  to  determine  the  atomic  weight  of  beryllium,  its 
true  position  amongst  the  elements  is  still  undecided,  as 
is  shown  by  the  conflicting  views  of  Nilson  and  Pettersson 
( Berichte  der  Deutschen  Chem.  Gesells.,  vol.  14,  p.  1451)  on 
the  one  hand,  and  of  L.  Meyer  ( Berichte ,  14,  1780), 
Brauner  ( Berichte ,  14,  55),  Carnelly,  and  Watts  on  the 
other.  As  the  physical  properties  of  the  metal  and  its 
compounds  have  not  so  far  furnished  data  to  determine 
its  true  position  amongst  the  elements,  I  think  the  evidence 
derived  from  the  physiological  adtion  of  its  salts  may  be 
of  use  in  deciding  the  question.  In  a  paper  read  before 
the  Royal  Society  in  1840,  I  first  published  the  fadt  that 
the  physiological  adtion  of  inorganic  substances  when  intro¬ 
duced  diredtly  into  the  blood  of  living  animals,  was  deter¬ 
mined  by  their  isomorphous  relations,  all  the  substances 
in  the  same  isomorphous  group  causing  analogous  physio¬ 
logical  readtions.  In  1870,  in  a  paper  read  before  the 
California  Academy  of  Sciences,  I  showed  that  amongst 
the  compounds  of  the  more  purely  metallic  elements  in 
the  same  isomorphous  group,  the  intensity  of  physiolo¬ 
gical  adtion  was  determined  by  the  atomic  weight  ;  the 
higher  the  atomic  weight  of  an  element  in  the  different 
isomorphous  groups,  the  smaller  the  quantity  required  to 
cause  the  same  amount  of  physiological  adtion.  Applying 
these  fadts  to  the  determination  of  the  position  of  beryl¬ 
lium  as  a  member  of  the  magnesium  or  of  the  aluminium 
group  of  metals,  we  have  to  ascertain  if  its  salts,  when 
introduced  diredtly  into  the  blood  of  living  animals,  give 
rise  to  physiological  readtions  analogous  to  those  that 
charadterise  the  salts  of  the  Mg  group,  or  such  as  are  pro¬ 
duced  by  the  introdudtion  into  the  blood  of  the  salts  of 
alumina  and  ferric  oxide.  We  then  have  to  consider  if 
the  quantity  required  to  produce  these  readtions  is  in  pro¬ 
portion  to  the  atomic  weight  of  the  substance,  considered 
as  a  member  of  one  or  the  other  of  these  isomorphous 
groups.  This  is  not  the  place  to  enter  into  any  detail  as 
to  the  physiological  adtion  of  these  substances.  I  wfill 
merely  state  that  the  effedts  that  are  produced  by  the  intro¬ 
dudtion  of  the  salts  of  Be  into  the  blood  are  the  same  as 
those  caused  by  the  salts  of  alumina  and  ferric  oxide,  and 
are  strikingly  different  from  the  physiological  readtions 
that  are  caused  by  the  salts  of  the  magnesium  group 
of  metals.  As  regards  the  quantity  required  to  produce 
these  physiological  readtions,  this  also  agrees  perfedtly 
with  its  atomic  weight  as  a  member  of  the  aluminum 
group.  In  the  rabbit  the  quantity  of  MgS04  per  kilo,  re¬ 
quired  to  produce  death  is  about  0^97  grm.,  and  if  beryl¬ 
lium  were  a  member  of  the  same  group  it  would  take 
about  1-5  of  the  sulphate  to  cause  death.  As  a  member 
of  the  aluminum  group  the  quantity  would  be  much  less, 
as  alumina  sulphate  is  fatal  in  the  quantity  of  0  007  A1203 
per  kilo.,  and  ferric  sulphate  with  0^004  Fe203  per  kilo. 
The  intensity  of  physiological  adtion  of  the  salts  of  beryl¬ 
lium  is  in  accordance  with  its  atomic  weight  as  a  member 
of  the  aluminum  group,  as  it  requires  o-023  °f  the  sul¬ 
phate  to  cause  death,  or  about  one-seventieth  part  of 
what  would  be  required  did  it  belong  to  the  magnesian 
group.  The  fadts  furnished  by  the  physiological  adtion 
of  the  salts  of  Be  plainly  point  oat  its  position  as  a 
member  of  the  aluminum  group  of  metals.  They  certainly 


do  not  admit  of  being  interpreted  as  favouring  eitherview 
of  its  position  as  seems  to  be  the  case  with  the  evidence 
derived  from  the  physical  data  that  have  been  used  to 
determine  the  question,  for  whilst  the  specific  heat  of  the 
metal,  the  molecular  volume  of  its  oxide  and  of  its  sul¬ 
phate,  the  molecular  heat  of  the  oxide,  the  atomic  heat 
of  the  combined  oxygen,  and  its  general  chemical  charac¬ 
ters  serve  to  convince  Nilson  and  Pettersson  that  the 
atomic  weight  is  i3'65  and  its  oxide  Be203,  these  same 
data  serve  Brauner  and  L.  Meyer  to  conclude  that  the 
oxide  is  BeO,  and  the  atomic  weight  g-n.  I  shall  not 
here  attempt  to  weigh  the  evidence  that  has  been  adduced 
in  favour  of  Be  being  a  member  of  Mg  group.  The  fadt 
that  a  substance  is  required  with  an  atomic  weight  of 
about  9  to  fill  a  vacant  place  in  the  Mendelejeff  series  of 
elements,  and  that  whether  beryllium  can  fill  this 
place  is  regarded,  als  eine  letenspcige  des  periodischen 
systems  (Brauner,  loc.  cit.,  p.  54),  has  perhaps  uncon¬ 
sciously  influenced  the  judgment  of  the  strenuous  sup¬ 
porters  of  this  law  in  weighing  the  evidence.  It  would  be 
well  to  remember  that  in  the  use  of  these  physical  con¬ 
stants  to  determine  the  molecular  structure  of  the  elements, 
no  hard  and  fast  lines  can  be  drawn  which  would  justify 
the  assertion  that  their  application  is  absolute.  Excep¬ 
tions  are  met  with  to  the  laws  of  Dulong  and  Petit,  and 
to  the  law  of  Avogrado,  which,  in  the  present  state  of 
chemical  science,  we  cannot  account  for.  Even  as  regards 
the  physiological  adtion  of  isomorphous  substances,  a 
striking  exception  is  found  in  the  salts  of  potash,  as  I 
have  stated  in  a  paper  containing  a  short  resume  of  my 
experiments  published  in  the  Berichte ,  vol.  14,  p.  394  (an 
abstradt  of  this  paper  was  published  in  the  Chemical 
News,  vol.  xliii. ,  p.  191).  After  performing  some  hundreds 
of  experiments  in  ascertaining  the  physiological  adtion 
of  compounds  of  more  than  forty  of  the  elements,  I  cer¬ 
tainly  consider  that  the  evidence  furnished  by  the  physio¬ 
logical  adtion  of  the  salts  of  beryllium  as  decisive  of  its 
position  as  a  member  of  the  aluminum  group  of  metals. 

Note. — In  an  article  published  in  No.  17  of  the  last 
volume  of  the  Coniptes  Rendus,  entitled  “  De  la  Toxite 
Comparee  de  Differents  Meteaux,”  by  M.  Ch.  Richet,  ex¬ 
periments  are  related  that  had  been  performed  by  placing 
fish  in  water  in  which  metallic  salts  had  been  dissolved, 
and  noting  the  quantities  of  different  salts  required  to 
produce  death.  After  alluding  to  the  chemical  classifica¬ 
tion  and  the  atomic  weights  of  the  substances  employed, 
M.  Richet  states,  “  II  ressert  ainsi  de  ces  experience  qu’il 
n-y’-a  pas  de  relation  a  etablir  entre  la  fondtion  chimique 
et  la  puissance  toxique.”  The  most  elementary  know¬ 
ledge  of  physiology  would  suffice  to  show  how  worthless 
are  such  experiments  in  disproof  of  the  fadts  I  have 
brought  forward,  as  substances  introduced  into  the  stomach 
or  to  the  breathing  organs  do  not  afford  any  criterion  for 
judging  what  would  be  their  adtion  when  introduced 
diredtly  into  the  blood.  Were  I  writing  in  a  physiological 
journal  I  should  not  think  it  necessary  even  to  allude  to 
such  experiments,  but  as  chemists,  it  would  seem,  are  not 
all  acquainted  with  the  great  difference  there  is  in  the 
physiological  adtion  of  substances  according  as  they  are 
introduced  diredtly  into  the  blood  or  slowly  absorbed 
through  mucous  membranes,  I  take  this  opportunity  of 
calling  attention  to  this  important  fadt. 


Certain  Phosphates  Neutral  to  Litmus.— MM.  E. 
Filhol  and  Senderens.— If  we  add  gradually  and  very  care¬ 
fully  to  a  solution  of  pure  phosphoric  acid,  a  solution  of 
pure  caustic  soda,  there  arrives  a  point  when  the  liquid 
restores  the  vinous  tint  to  tindture  of  litmus  either  reddened 
by  an  acid  or  turned  blue  by  a  trace  of  alkali.  This  neutral 
liquid  can  be  crystallised  in  an  exhausted  receiver  over  sul¬ 
phuric  acid.  The  crystals  thus  obtained  are  neutral  to  lit¬ 
mus  ;  they  are  oblique  rhomboidal  prisms,  containing  3 
equivs.  of  crystalline  water.  They  may  be  regarded  as  com¬ 
posed  of  1  mol.  of  mono-sodic  phosphate  combined  with 
1  mol.  of  di-sodic  phosphate. — Coniptes  Rendus , 
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ON  THE  APPLICATIONS  OF  TANNIN. 

By  M.  JUSTE  KCECHLIN. 

Tannin  and  the  tannates  are  at  present  the  mordants  best 
suited  for  the  alkaloidal  colours.  This  property  was  re¬ 
cognised  soon  after  the  appearance  of  these  colours. 
In  1856  the  violet  of  Perkin  was  fixed  by  tannin,  or  by 
astringent  bodies  which  contained  it.  Tannin,  in  principle, 
was  not  merely  no  novelty,  but  was  perhaps  the  most 
ancient  drug  used  in  dyeing,  as  it  figured  under  the  form 
of  galls,  sumach,  quercitron,  myrobalans,  bablah,  gambier, 
&c.  These  astringents  may  play  various  parts.  By  means 
of  their  tannin  they  render  aluminous  mordants  less  easily 
attacked  by  acid  colouring  matters,  hence  occasioning 
economy  so  much  more  appreciable  as  the  water  is  more 
calcareous.  In  virtue  of  their  tannin  they  blacken  iron 
mordants,  and  by  their  colouring  matters  they  may  add 
to  the  general  tone  or  serve  independently  of  colouring 
matters.  These  astringents  have  also  important  applica¬ 
tions  in  other  industries :  they  serve  for  weighting  silks, 
for  tanning  skins,  for  making  inks,  and  as  antiseptics. 

If  tannin  serves  as  a  mordant  for  alkaloidal  colours,  it 
it  is  by  reason  of  its  property  of  forming  insoluble  com¬ 
pounds  with  these  colours.  This  property  exists  also  in 
the  insoluble  metallic  tannates,  and  these  bibasic  salts 
have  the  advantage  of  not  dissolving  in  an  excess  of 
the  colour.  These  mixtures  of  tannin  and  of  colour  give 
in  fadt  both  soluble  and  insoluble  compounds,  lakes  which 
dissolve  in  an  excess  of  tannin.  This  property  renders 
dyes  without  a  metallic  oxide  very  delicate.  This  condi¬ 
tion  disappears  when  the  tannin  is  changed  into  an  in¬ 
soluble  metallic  compound  by  means  of  tartar-emetic,  or 
pyrolignite  of  iron,  or  neutral  alum,  or  dilute  stannic 
chloride,  or  subacetate  of  lead,  or  gelatine,  or  potassium 
chromate. 

To  prepare  the  most  insoluble  compounds,  or  lakes  of 
tannin,  with  the  following  colours  there  are  required: — 

To  4  parts  magenta  (rosaniline  hydrochlorate),  5  tannin, 
2  soda  crystals. 

To  4  parts  aniline-violet  (penta-methylated  rosaniline 
hydrochlorate,  5  parts  tannin,  x  soda  crystals. 

The  same  proportion  holds  good  for  malachite  green 

For  4  parts  methyl-green,  10  tannin,  4  soda  crystals. 

For  4  parts  methylen-blue,  5  tannin,  4  tartar  emetic. 

Methylen-blue  with  five  times  its  weight  of  tannin  forms 
a  soluble  compound.  Finally  to  precipitate  the  tannin 
are  required,  to  5  parts,  1  part  tartar  emetic,  and  1  soda 
crystals. 

These  proportions,  which  form  lakes  or  the  most  com¬ 
plete  precipitation,  are  not  equivalent  quantities,  nor  are 
they  suitable  for  mixing  steam  colours.  It  is  common  to 
take  tannin  double  the  weight  of  the  colouring  matter  for 
magenta  and  aniline-violet,  triple  for  the  greens,  and  as 
much  as  fourfold  for  methylen-blue.  Tannin  colours  con¬ 
tain,  besides,  tartaric  acid  and  the  quantity  of  sodium  sul¬ 
phite  necessary  for  their  reduction.  Tartaric  acids  ads  as 
a  solvent,  and  prevents  colours  fixed  with  tannin  from 
becoming  saddened.  Nevertheless,  we  meet  with  colours 
so  charged  with  metallic  chlorides  that  tartaric  acid  cannot 
be  added  to  them  except  in  very  small  quantity  for  fear  of 
injuring  the  vegetable  fibre.  Sodium  bisulphite  increases 
solubility  and  brightness.  This  redudion  requires,  even 
in  certain  cases,  the  addition  of  zinc  powder.  When 
reduced  in  this  manner  methylen-blue  may  be  mixed  with 
alizarin  colours  without  the  assistance  of  tannin.  Some 
of  these  colours  gain  in  intensity  if  applied  upon  cloth 
prepared  with  sulpholeates  or  stannates.  All  gain  in 
fastness  by  immersion  in  tartar  emetic  before  washing. 
They  can  then  bear  soaping  at  a  boil,  but  they  do  not  be¬ 
come  faster  as  against  the  light  of  the  sun.  The  passage 
through  tartar  emetic  is  effected  with  a  hot  solution  of 
10  to  20  grms.  per  litre.,  and  the  time  of  passage  is  one 
minute.  The  final  transformation  of  tannin  steam  colours 
nto  insoluble  metallic  tannate  is  quite  as  necessary  for 


preparations  of  pure  tannin  intended  for  dyeing  as  for  these 
colours.  In  either  case  it  completes  the  fixation,  and 
prevents  the  diffusion  of  the  tannin  in  the  dye-baths. 

Tannin,  or  the  astringents  containing  it,  may  be  con¬ 
densed  on  vegetable  fibre  without  the  intervention  of  an 
intermediary  or  a  mordant.  The  solutions  of  these  sub¬ 
stances  may  yield  their  tannin  alternatively  either  to  the 
solvent  or  to  the  fibre.  These  preferences,  or  restitutions, 
are  effeded  according  as  the  degree  of  concentration  gives 
a  preponderance  to  the  fibre  or  to  the  liquid.  Thus 
cotton,  which  would  be  tanned  in  an  astringent  bath  of  a 
certain  concentration,  loses  some  of  its  tannin  in  a  water 
which  contains  less  tannin,  and  is  completely  and  rapidly 
untanned  in  flowing  water.  This  loss  in  water  which 
still  contains  tannin  does  not  represent  an  equal  division 
between  the  tannin  and  the  water.  We  observe  more 
resistance  on  the  part  of  the  fibre  than  on  that  of  the 
solvent.  Thus  cotton  impregnated  with  tannin  at  50  grms. 
per  litre,  and  which  would  be  completely  untanned  in  pure 
water,  would  preserve  all  its  tannin  in  a  solution  of  5  grms. 
per  litre  :  it  continues  taking  up  tannin  in  a  solution  of 
20  grms.  per  litre,  but  begins  to  be  impoverished  in  water 
containing  less  than  2  grms.  The  tannin  which  the  fibre 
has  withdrawn  from  the  solvent  may  return  to  that  liquid 
as  soon  as  the  necessary  degree  of  concentration  no 
longer  exists.  Similar  alternations  may  be  observed  with 
picric  acid,  eosine,  &c. 

In  dyeing  cotton  absorbs  tannin  slowly.  The  process 
cannot  be  accelerated  by  heat  beyond  50°  or  6o°.  Above 
this  limit  the  solvent  no  longer  yields  tannin,  and  the  fibre 
begins  to  give  it  up  again.  This  is  one  of  the  reasons 
why  preparations  in  pure  tannin  require  to  be  dried  in  hot 
air,  and  why  they  become  streaky  on  drying  cylinders 
heated  with  steam. 

There  are  two  methods  of  tanning  cotton,  by  dyeing  or 
padding.  In  the  latter  case  the  solution  must  be  ten 
times  stronger.  In  either  case  it  will  be  found  advanta¬ 
geous  to  transform  the  tannin  into  an  insoluble  salt,  after 
which  washing  is  practicable,  and  the  homogeneity  of  the 
dye-baths  is  preserved.  Steaming  or  drying  goods  pre¬ 
pared  with  tannin  does  not  fix  them,  and  does  not  hinder 
them  from  being  untanned  by  water.  For  dyeing,  1  grm. 
tannin  per  metre  of  cloth  and  per  2  litres  of  water  for  an 
hour  will  give  a  mordant  which  takes  a  decided  grey  in 
acetate  of  iron  ;  10  grms.  give  a  very  deep  grey,  and 
20  grms.  a  black.  These  dyeings  done  in  the  cold  are 
more  intense  than  at  50°  or  6o°.  100  grms.  of  tannin  per 

litre  padded,  dried  and  passed  into  tartar  emetic  at  20  grms., 
will  give  the  deepest  shades  on  dyeing  in  methylen-blue. 

By  dissolving  methylen-blue  in  an  excess  of  tannin,  the 
latter  being  in  greater  proportion  as  the  bath  is  more 
dilute,  it  is  possible  to  dye  diredtly  a  light  blue. 

To  obtain  a  heavy  blue  saturate  in  tannin  at  24  grms. 
per  litre,  dry,  fix  in  acetate  of  iron  at  14°  B.,  neutralised 
with  25  grms.  chalk  per  litre  ;  wash,  dye  in  methylen-blue, 
and  soap.  A  passage  in  acid,  or  in  acid  and  sulphite,  will 
withdraw  from  this  blue  the  black  matter  which  darkens  it. 

With  iron  and  astringents  calico-printers  have  com¬ 
pounded  colours  ever  since  the  rise  of  this  industry.  We 
may  thus  obtain  black  with  1  litre  tragacanth  mucilage, 
1  litre  pyrolignite  of  iron  at  180  B.,  125  grms.  tartaric 
acid,  and  250  grms.  tannin.  By  diluting  this  colour  we 
obtaing  greys  rivalling  the  alizarine  colours  in  fastness. 
These  greys  may  be  dyed  with  other  colouring  matters, 
and  preserve  their  tone  on  cloth  prepared  with  stannates. 
Gallic  acid  greys  are  purer  than  tannin  greys,  but  they  are 
wanting  in  solidity. 

Since  the  acquisition  of  the  aniline  colours  tissue-printers 
make  frequent  use  of  the  process  of  dyeing  which  consists 
in  turning  the  mordants  into  tannates.  These  mordants, 
after  dunging,  are  dyed  in  tannin  with  the  addition  of 
gelatine.  This  mixture,  which  preserves  the  white  of  the 
parts  not  mordanted,  is  added  in  fractions  as  it  is  absorbed, 
to  prevent  the  coagulation  of  a  concentrated  mixture  of 
glue  and  astringent.  After  this  preparation  a  soap-bath  at 
6o°  withdraws  the  tannin  from  the  parts  not  mordanted, 
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and  the  goods  may  then  be  dyed  in  green,  violet,  blue,  &c. 
This  process  allows  of  designs  with  white  discharges 
applied  upon  the  mordant. 

Mordants  may  be  mixed  at  once  with  tannin,  steamed, 


dunged,  and  dyed,  as : — 

Gum  water  . 1  litre 

Tartaric  acid .  150  grms. 

Tannin . 250  ,, 

Red  liquor,  160  B .  1  litre 


One  of  the  most  ancient  uses  of  tannin  was  fixing  mor¬ 
dants,  especially  in  turkey-reds,  where  the  process  was 
known  as  galling.  Gallnuts  were  used  at  first  mixed  with 
alum  ;  then  came  steepings  in  infusions  of  sumach,  galls, 
&c.,  followed  by  a  steeping  in  alum  neutralised.  A 
padding  in  tannin  at  50  grms.  per  litre,  followed  by  a  second 
padding  in  alum  at  50  grms.  per  litre,  neutralised  with 
50  grms.  soda  crystals,  gives  an  immediate  mordant, 
equally  suitable  for  alizarin-reds  and  for  aniline  colours. 
— Moniteur  Scientifique. 


FIXATION  OF  ALUMINA  AS  A 
DISCHARGE  ON  INDIGO-BLUE  BY  MEANS  OF 
ALUMINIUM  CHLORIDE. 

By  G.  SAGET. 

The  property  of  hydrated  aluminium  chloride  to  be  de¬ 
composed  into  alumina  and  hydrochloric  acid  when  dried 
may  be  used  for  obtaining  a  discharge  on  indigo-blue, 
whilst  alumina  is  deposited  where  the  chloride  has  been 
printed,  and  may  serve  as  a  mordant  for  various  colours. 
On  adding  manganese  peroxide  to  the  aluminium  chloride 
Scheele’s  reaction  is  obtained  upon  the  tissue,  the  nascent 
chlorine  destroying  the  colouring  matter  and  producing 
whites.  This  rea<5tion  requires  the  presence  of  water  and 
a  temperature  of  ioo°.  The  aluminium  chloride  must  be 
perfectly  neutral.  To  prepare  it  alumina  is  thrown  down 
from  aluminium  sulphate  by  means  of  ammonia.  It.  is 
collected  upon  a  filter,  washed,  and  dissolved  in  pure  hot 
hydrochloric  acid,  taking  care  always  to  have  an  excess  of 
alumina.  The  clear  liquid  is  decanted  and  evaporated 
until  a  crystalline  layer  forms  on  the  surface.  The  chloride 
is  then  of  a  syrupy  consistence,  and  partially  crystallises 
on  cooling.  When  it  is  to  be  used  the  crystals  must  be 
thoroughly  mixed  with  the  supernatant  liquid.  As  for  the 
manganese  peroxide  it  is  preferable  to  use  that  formed 
by  the  action  of  chloride  of  soda  upon  a  salt  of  manganese, 
washing,  and  drying  at  ioo°.  The  commercial  peroxide 
contains  too  much  impurities.  The  produft  thus  ob¬ 
tained  is  reduced  to  an  impalpable  powder.  The  follow¬ 
ing  discharge  is  then  printed  upon  a  medium  indigo  blue : — 

Manganese  peroxide  . .  . .  80  grms. 

Aluminium  chloride  ..  ..  300  ,, 

Calcined  starch . 200  ,, 

Water  ..  ..  420  ,, 

After  printing  the  pieces  are  steamed  without  pressure 
for  an  hour  and  a  half,  letting  the  vapours  escape.  There 
is  obtained  thus  a  design  which  is  of  a  pinkish  white,  and 
which  is  cleared  by  a  passage  through  weak  hot  hydro¬ 
chloric  acid.  If  the  alumina  is  intended  to  serve  as  the 
mordant  for  a  colour  the  pieces  are  washed  in  hot  water, 
then  in  cold  water,  and  dyed.  In  this  manner  the  author 
has  obtained  upon  indigo-blues  fine  designs  in  alizarin- 
reds,  fustic,  or  quercitron-yeliow,  coerulein-greens,  &c. 
The  discharge  above  given  is  intended  for  a  medium  blue  : 
for  a  light  or  a  dark  shade  it  must  be  let  down  or 
strengthened  in  proportion. 

A  precaution  to  be  taken  when  preparing  this  discharge 
is  to  add  the  aluminium  chloride  last,  otherwise  there  are 
formed  clots  very  difficult  to  get  rid  of.  The  peroxide  and 
the  calcined  starch  are  first  mixed,  then  the  water  is  added, 
and  when  the  paste  is  very  smooth  the  aluminium  chloride 
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is  stirred  in  by  degrees.  This  discharge  keeps  well  for  a 
long  time  in  a  cool  place.  Manganic  oxide  may  be  sub¬ 
stituted  for  the  peroxide,  but  to  obtain  the  same  quantity 
of  chlorine  a  double  proportion  of  aluminium  chloride  is 
preferable.  Hence,  from  an  industrial  point  of  view,  the 
peroxide  is  preferable. 

Lead  peroxide  gives  with  aluminium  chloride  an  analo¬ 
gous  reaction.  The  author  has  sought  to  prepare  a  mix¬ 
ture  such  that  after  steaming  and  a  passage  through  a 
chromate  a  yellow  discharge  would  be  obtained.  Unfor¬ 
tunately,  such  discharges  do  not  keep,  and  are  completely 
useless  after  the  lapse  of  a  few  hours.  The  contadt  of 
the  copper  rollers  decomposes  them  at  once,  lead  chloride 
and  alumina  are  precipitated,  and  hinder  the  adtion  of  the 
dodtors.  The  result  is  the  same  if  red-lead  is  employed. 
— Moniteur  Scientifique . 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
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for  the  Month  ending  February  28th,  1882. 

By  WILLIAM  CROOKES,  F.R.S. 
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To  the  Right  Honourable  the  President  of  the 
Local  Government  Board. 

March  3rd,  18S2. 

Sir, — In  this,  our  fourteenth  monthly  report,  we  lay  before 
you  the  results  of  our  analyses  of  the  161  samples  of 
water  collected  by  us  during  the  month  of  February  on  the 
days  and  at  the  times  indicated,  from  the  mains  of  the  seven 
London  water  companies  taking  their  supply  from  the 
Thames  and  the  Lea. 

Of  these  161  samples,  one  was  recorded  as  “turbid,” 
one  as  “  slightly  turbid,”  and  two  as  “very  slightly  tur¬ 
bid.”  The  remaining  157  samples  were  bright,  clear, 
and  efficiently  filtered. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  February  1st  to  February 
28th  inclusive.  The  purity  of  the  water  in  respedt  of 
organic  matter  has  been  determined  by  the  Oxygen  and 
the  Combustion  processes,  and  the  results  of  our  analyses 
by  these  methods  are  stated  in  columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

Of  the  23  samples  supplied  by  the  New  River  Company, 
the  whole  were  found  to  be  well  filtered,  clear,  and  bright. 

Of  the  23  samples  from  the  mains  of  the  East  London 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  23  samples  from  the  mains  of  the  Chelsea  Water 
Company,  one  was  recorded  as  “  turbid,”  one  as 
“slightly  turbid,”  and  one  as  “very  slightly  turbid.” 
The  remaining  20  samples  were  found  to  be  well  filtered, 
clear,  and  bright. 

Of  the  23  samples  from  the  mains  of  the  West  Middlesex 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  23  samples  from  the  mains  of  the  Lambeth 
Water  Company,  the  whole  were  found  to  be  well  filtered, 
clear,  and  bright. 

Of  the  23  samples  from  the  mains  of  the  Grand  Junc¬ 
tion  Company,  the  whole  excepting  one  recorded  as  “very 
slightly  turbid,”  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  23  samples  from  the  mains  of  the  Southwark  and 
Vauxhall  Company,  the  whole  were  found  to  be  well  fil¬ 
tered,  clear,  and  bright. 
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In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  collected. 

It  is  observable  that  the  steady  improvement  in  the 
colour  of  the  waters,  and  in  their  freedom  from  organic 
matter,  to  which  we  called  attention  in  our  last  report,  has 
been  continued  during  the  present  month.  This  year, 
more  early  than  usual,  the  waters  have  ceased  to  manifest 
the  features  characteristic  of  the  winter  season. 

We  have  the  honour  to  remain,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


ESTIMATION  OF  ALKALOIDS  BY  POTASSIUM 
MERCURIC  IODIDE. 

By  ALBERT  B.  PRESCOTT. 

In  1862,  Ferdinand  F.  Mayer,  of  New  York,  reported* 
the  uses  of  a  standard  solution  of  mercuric  iodide  with 
excess  of  potassium  iodide,  in  a  method  of  volumetric 
determination  of  the  chief  natural  alkaloids.  The 
standard  solution  was  a  “  decinormal,”  or,  taking  Hg  at 
200,  a  twentieth  normal  solution  of  (HgCl2+6KI),  and  has 
been  generally  known  as  Mayer’s  solution,  in  use  for 
qualitative  as  well  as  quantitative  purposes.  Mr.  Mayer 
so  far  extended  his  investigation  that,  for  twelve  alkaloids, 
he  stated  the  number  of  milligrms.  of  alkaloid  precipitated 
by  a  cubic  centimetre  of  his  standard  solution.  These 
volumetric  factors  coincided  with  molecular  quantities, 
proposed  by  theory  and  approved  by  experiment.  The 
stated  quantity  of  each  alkaloid  represented  its  equivalent 
weight,  or  the  half  its  equivalent  weight,  or  the  whole  or 
the  third  of  twice  its  equivalent  weight.  The  general 
corredtness  of  the  fadtors  declared  by  Mayer  has  obtained 
frequent  confirmation,  though,  as  will  be  specified  further 
on,  some  of  his  numbers  have  been  found  to  require  adjust¬ 
ment,  irrespedlive  of  molecular  quantities,  and  the  com¬ 
bining  numbers  of  some  of  the  alkaloids  of  his  list  have 
become  unsettled.  Moreover,  it  has  been  found  that  the 
proportion  of  alkaloid  to  iodomercurate  is  in  many  cases 
varied  by  conditions,  so  that  limits  of  dilution,  time,  tem¬ 
perature,  &c.,  need  to  be  prescribed.  As  a  working  pro¬ 
cess  there  still  lacks  an  indicator  for  the  end  of  the  re- 
adtion, — one  recommended  by  Mr.  Mayer  being  palpably 
fallacious.  Another  demand  for  more  investigation  of  the 
subject  lies  in  apparent  discrepancies  between  the  volu¬ 
metric  fadtors  of  precipitation  and  some  gravimetric  ana¬ 
lyses  of  the  precipitates.  Upon  several  of  these  questions 
I  have  at  various  times  obtained  some  work,  reaching  as 
yet  few  conclusive  results,  but  which  may  serve  even  now, 
with  a  careful  study,  to  put  the  subjedt  and  its  deficiencies 
in  a  more  tangible  shape. 

A  few  years  before  Mr.  Mayer’s  report,  Thomas  B. 
Groves,  of  Weymouth,  England,  communicated  an  in- 
vestion  “  On  some  Compounds  of  Iodide  and  Bromide  of 
Mercury  with  the  Alkaloids. ”f  Mr.  Groves  obtained  his 
compounds  by  precipitation  with  “  a  solution  of  three 
equivalents  of  iodide  or  bromide  of  potassium,  and  one 
equivalent  of  chloride  of  mercury”  [Hg=ioo],  that  is, 
the  constituents  of  the  reagent  afterward  standardised  for 
volumetric  use  by  Mr.  Mayer.  Mr.  Groves  introduces  the 
alkaloidal  mercuric  iodides,  &c.,  as  a  class  of  compounds 
which  he  believes  has  not  hitherto  been  noticed,  but  in 
faft  the  qualitative  reaction  of  alkaloids  with  solution  of 
iodide  of  mercury  and  potassium  had  been  communicated 

*  Pro.  Am.  Phar.  Asso,,  1862,238;  and  again,  more  fully  Chemical 
News,  vii.,  159,  and  on  opium  alkaloids,  Ibid.,  viii.,  177,  189.  Am. 
Jour.  Phar.,  35,  20.  Zeitschr.  An.  Chemie,  2,  225  (1863).  Jahresberichte 
Her  Chemie,  1863,  703. 

t  Quay.  Jour.  Chem.  Soc.,  11,  97,  188  (1859).  Phar,  Jour.  Trans., 
18,  i8x.  Jahresbericht  iter  Chemie.  1858,  363.  Am.  Jour  Fharm.,36, 


some  time  before.  It  is  referred  to  in  “  Gmelin’s  Hand¬ 
book,”  among  the  combinations  of  metallic  iodides.*  A. 
von  Planta-Reichenau,  in  a  good  compilation  on  the  re¬ 
actions  of  alkaloids,  presented  as  a  dissertation  at  Heidel¬ 
berg  in  18464  accords  potassium  mercuric  iodide  a  pro¬ 
minent  place  among  the  general  reagents  for  these  bases. 
Mayer  credits  the  first  report  of  the  use  of  potassium 
mercuric  iodide  as  a  qualitative  reagent  for  alkaloids  to 
F.  L.  Winckler,  in  1830. 

Mr.  Groves  made  precipitates  from  solutions  of  “  one 
equivalent  of  alkaloid,”  in  salt  and  with  some  excess  of 
mineral  acid,  and  “  three  equivalents  of  iodide  (or  bromide) 
of  potassium  ”  with  “  one  equivalent  of  chloride  of  mer¬ 
cury,”  and  then  made  quantitative  determinations  of  the 
mercury  and  the  iodine  of  these  precipitates.  In  these 
analyses,  a  dried  and  weighed  portion  of  the  [washed] 
precipitate  was  dissolved  in  boiling  alcohol,  and  the  solu¬ 
tion  treated  with  an  excess  of  fresh  ammonium  sulphide, 
to  precipitate  the  mercury  as  sulphide.  The  solution  was 
kept  hot,  slightly  acidulated  with  nitric  acid,  and  the 
mercuric  sulphide  separated  and  weighed.  The  filtrate 
was  warmed  to  expel  all  hydrogen  sulphide,  and  treated 
with  solution  of  silver  nitrate,  for  the  gravimetric  deter¬ 
mination  of  the  iodine.  The  difference  was  estimated  as 
alkaloid.  Mr.  Groves  reported  the  precipitates  as  per¬ 
fectly  crystallisable,  from  hot  water  or  hot  alcohol,  but  did 
not  take  the  crystalline  form  for  analysis.  He  made 
analyses  of  the  precipitates  of  morphine,  strychnine, 
quinine,  and  cinchonine.  In  duplicate  operations  the  results 
agreed  with  each  other  fairly,  the  variations  of  iodine  per¬ 
centage  being  from  0-17  to  0-82  per  cent  of  the  compound. 
The  results  are  given  in  support  of  the  general  formula 
(translating  Hg  to  200),  AlkHgI3.  This  would  be  gene¬ 
rally  referred  to  the  rational  form,  AlkHIHgI2.  However, 
the  formula  is  not  very  well  supported  by  the  results.  By 
computing  the  percentages  of  alkaloids  for  Mr.  Grove’s 
formula  we  obtain  : — 

Calculated.  Found. 

Morphine  in  Ci7HIgN03HgI3,'!  39-91  35-99 

mean,  from  35-97  and  36-02 
Strychnine  in  C2iH22N202HgI3,  36-50  33-03 

mean,  from  33-20  and  32-87 
Quinine  in  C20H24N202HgI3,  35'8o  30-14 

mean,  from  30-40  and  29-88 
Cinchonine  in  C20H24N2OHgI3,  34-64  29-08 

mean,  from  28-56  and  29-60 

Mr.  Groves  remarks  that  the  obtained  percentages  of 
quinine  and  cinchonine  correspond  to  molecular  weights 
one-fourth  less  than  those  received. 

A  few  months  ago  I  obtained  some  determinations,  by 
Messrs.  Frank  E.  Judson  and  Charles  E.  Payne,  of  the 
percentages  of  iodine  and  mercury,  in  the  iodomercurates 
of  several  alkaloids,  namely,  strychnine,  morphine, 
quinine,  and  berberine.  The  analyses  were  done  a  little 
differently  from  those  by  Mr.  Groves.  The  alkaloid  pre¬ 
cipitate  was  dried  at  ioo°  C.,  and  a  weighed  portion  dis¬ 
solved  in  hot  alcohol.  It  was  found  that  the  strychnine 
precipitate  could  be  dissolved  by  acidulating  the  hot  alco¬ 
hol  with  sulphuric  acid.  Nitrate  of  silver  solution  was 
then  added  to  precipitate  the  iodine,  and  the  precipitate 
washed  on  the  filter  with  hot  water  (dissolving  out  any 
silver  sulphate  precipitated  by  the  alcohol),  dried  at  ioo°  C., 
and  weighed.  The  filtrate  was  treated  with  hydrochloric 
acid  (in  but  slight  excess),  and  the  silver  chloride  filtered 
out,  when  this  filtrate  was  charged  with  washed  hydrogen 
sulphide  gas,  and  the  resulting  mercury  sulphide  washed, 
dried  at  100°  C.,  and  weighed.  Having  the  iodine  and 
the  mercury,  the  fraction  of  hydrogen  for  the  HI  of  the 
assumed  formula  was  added,  and  the  difference  placed  as 
alkaloid.  Triplicate  operations  were  made.  The  analysis 
of  the  strychnine  precipitate  gave  the  following  results, 
placed  parallel  with  centesimals  calculated  from  a  mole¬ 
cular  formula,  and  with  the  mean  of  Groves’s  percentages 

I  *  “  Cavendish  Edition,”  2  (1849),  184. 

I  I  “Das  Verhalten  der  wichtigsten  Aikaloide  gegen  Reagentien,s.4i. 
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Calculated  from 

Judson 

and  Payne. 

Mean. 

Groves. 

^21^22 

N„02HIHgIa. 

ISt. 

2nd. 

3rd. 

Mean. 

Iodine  .. 

..  ..  381 

41’59 

40-70 

40-69 

40-00 

40-46 

44-rg 

Mercury.. 

21-83 

18-50 

19-60 

21-20 

19-77 

22-78 

Hof  HI . 

O'll 

— 

— 

_ 

O-II 

— 

Strychnine  . . 

334 

916 

36-47 

IOO'OO 

39-66 

IOO'OO 

33’°3 

IOO’OO 

These  results,  in  absence  ofdiredt  determinations  of  the 
alkaloid,  raise  the  question  whether  the  iodomercurate  of 
strychnine,  as  a  precipitate,  may  not  be  in  some  degree 
complex  and  variable.  This  precipitate  is  one  of  the 
least  soluble  of  the  iodo-mercurates,  according  to 
Mayer,  being  obtained  in  a  solution  containing  j-y^Vuii  °f 
strychnine.  The  end  of  the  reaction  is  distindt,  and 
the  precipitate  settles  fairly  in  acidulated  water,  but 
better  in  concentrated  solution  of  potassium  chloride.* 
In  this  solution  Dragendorff  found  each  c.c.  to  dissolve 
O'002i6  grin,  of  the  precipitate.  Without  potassium 
chloride,  o-ii27  grm.  of  strychnine  lost  o-oo2i  grm.  in 
precipitating,  washing,  and  estimating  from  the  formula 
above  assumed. f  From  these  gravimetric  experiments  it 
appears  that  the  precipitate  in  question  must  consist 
mainly,  and  may  consist  wholly,  of  double  iodide  of  the 
formula  C2IH22N202HIHgI2. 

The  volumetric  fadtor  of  0’0i67  grm.  strychnine 
jtf Jnu  of  C2iH22N202  in  grms.),  for  i  c.c.  Mayer's  solution 
(containing  of  HgI2  +  4KI  in  grms.),  is  well  esta¬ 

blished.  I  have  several  times  obtained  its  verification 
with  pure  crystallised  alkaloid.  Dragendorff  quotes  ex¬ 
periments  confirming  the  ratio. Now  our  understanding 
of  the  chemical  equation,  in  the  formation  of  these  alka¬ 
loid  iodomercurates,  must  depend  upon  the  composition 
of  the  precipitate,  as  we  have  little  knowledge  of  the 
chemical  composition  of  potassium  mercuric  iodide  solu¬ 
tions.  As  a  proposition  we  may  take  this  equation — 

(C2IH22N202)2H2S04+2(KIHgI2  +  3KI)  = 

2C2IH22N202HIHgI2  +  I<2S04+  6KI. 

This  presupposes  the  following  formation  of  Mayer’s 
solution  : — 

H  gCl2 + 6KI  =  KI  Hgl2 + 3  KI  +  2KCI . 

The  conditions  of  mixture  of  Mayer’s  solution  seem  to 
deny  that  it  holds  three  molecules  of  pee  potassium  iodide 
(as  we  have  to  specify  further  on).  Nevertheless,  some 
experiments  in  support  of  the  above  equations  may  be 
cited.  A  certain  quantity  (varied  by  temperature)  of  mercu¬ 
ric  chloride  may  be  added  to  Mayer’s  solution  before  a  per¬ 
manent  red  precipitate  is  attained.  If,  now,  the  solution  just 
saturated  with  mercuric  chloride,  and  containing  the  least 
perceptible  precipitate  of  mercuric  iodide,  be  treated  with 
strychnine  acidulated  solution  nearly  to  completion  of  the 
precipitate,  and  this  be  filtered  out,  the  filtrate  will  not  bear 
least  addition  of  mercuric  chloride  without  production  of  the 
a  red  precipitate  of  iodide  of  mercury.  That  is  say,  all  the 
iodide  which  is  necessary  to  hold  the  mercuric  iodide  in 
solution  enters  into  the  precipitate  of  alkaloid  mercuric 
iodide.  The  indication  is  that  none  of  the  iodide 
belonging  to  the  potassium  mercuric  iodide  and  essential 
to  its  solubility  becomes  liberated  in  the  precipitation 
with  strychnine  salt.  These  results  are  not  peculiar  to 
strychnine  precipitation,  as  I  obtained  the  same  results 
with  quinine,  atropine,  and  aconitine.  Another  test,  im¬ 
plying  that  soluble  iodide  is  not  liberated  in  the  alkaloid 
iodomercurate  precipitation,  was  made  as  follows:  — 
Mayer’s  solution  was  saturated  with  mercuric  chloride  (to 
the  point  of  precipitation),  and  then  treated  with  excess  of 

*  Dragendorff, “  Werthbeshmmung  starkwirkender  Droguen  (1874), 

62,  6g. 

+  Ibid,,  p.  68.  Strychnine  o'ii27  grm.,  with  7-5  c.c.  of  Mayer’s 
solution  (an  excess  of  o'8  c.c,),  gave  a  precipitate  of  0-3033  grm. 
Then  C3033  X36'47  =  o'iio6  strychnine  obtained. 

t  Loc.  cit ,  p.  62.  Strychnine  0  0628  grm.,  in  10  c.c.  solution,  with 
5  c.c.  concentrated  potassium  chloride  solution,  required  375  c.c. 
Mayer’s  solution  indicating  o'o626  strychnine. 


quinine  (and  other  alkaloid)  acidulate  solution,  and 
filtered,  when  the  filtrate  would  not  precipitate  mercuric 
chloride  on  its  addition  in  any  proportions. 

(To  be  continued.) 


PROCEEDINGS  OF  SOCIETIES. 


INSTITUTE  OF  CHEMISTRY. 

At  the  Annual  General  Meeting  of  the  Institute,  which 
took  place  last  month,  the  report  of  the  Council  was  again 
most  satisfactory. 

The  term  during  which  the  Council  had  the  power  of 
admitting  members  of  the  chemical  profession  to  the 
Institute  as  Fellows  without  previously  passing  through 
the  preliminary  grade  of  Associate  having  expired,  the 
qualifications  required  of  Candidates  for  the  Associateship 
have  been  carefully  re-considered,  especially  with  refer¬ 
ence  to  the  three  years  training  demanded  by  the  articles* 
and  the  examinations  to  be  passed  in  physics,  mathe¬ 
matics,  and  theoretical  and  practical  chemistry. 

During  the  session  a  conference  has  been  held  “  On 
Certain  Points  in  the  Ethics  of  Professional  Chemistry,” 
the  subjedt  being  introduced  by  Dr.  Frankland,  and  it  has 
also  been  determined  to  give  a  series  of  experimental 
demonstrations,  illustrative  of  modern  methods  of  analysis 
and  of  physical  operations  more  immediately  connected 
with  chemical  science  ;  the  first  of  these  ledtures,  “  On 
Modern  Methods  of  Gas  Analysis  and  the  Apparatus 
employed  therein,”  having  been  already  delivered  by  Mr. 
Robert  Warington. 

The  Council  has  also  given  the  most  careful  considera¬ 
tion  to  the  question  as  to  whether  it  might  not  be  of 
service  to  the  members,  and  conducive  to  the  welfare  of 
the  society,  to  publish  a  journal,  which  should  be  sent 
periodically  to  the  members  ;  but  as  at  the  lowest  estimate 
a  really  useful  and  comprehensive  journal  would  absorb 
the  entire  available  revenue  of  the  society,  the  Council 
considers  that  it  would  be  unwise  to  do  so,  especially  con¬ 
sidering  how  important  it  is  for  an  institution  of  this 
charadter  to  accumulate  funds.  Moreover,  the  Society  of 
Chemical  Industry  have  now  begun  the  publication  of  a 
journal,  and  it  is  a  matter  for  the  new  Council  to  consider 
whether  it  might  not  be  of  use  to  the  members  of  the 
Institute  to  make  arrangements  for  its  gratuitous  supply  to 
them.  It  would  appear  that  some  of  the  Fellows  have  enter¬ 
tained  the  expectation  that  the  Institute  should  in  some  such 
way  return  to  them  a  substantial  equivalent  for  the  annual 
subscription — as  the  Chemical  Society  does — but  it  must 
be  remembered  that  the  primary  objedt  for  which  the  In¬ 
stitute  was  founded  is  to  ensure  that  those  who  adt  as 
consulting  and  analytical  chemists  are  qualified  by  study 
and  training  for  the  proper  discharge  of  the  duties  they 
undertake.  It  is  obvious,  therefore,  that  the  true  func¬ 
tions  of  the  Institute  are  the  establishment  of  thoroughly 
efficient  examinations  in  London  and  the  Provinces,  the 
public  promulgation  in  every  available  way  of  the  exist¬ 
ence  of  the  Institute,  and  of  the  position  accorded  to  it  by 
the  profession,  and  the  accumulation  of  such  resources  as 
will  allow  of  all  possible  steps  being  taken  to  promote  its 
public  recognition,  and  as  will,  in  course  of  time,  enable 
the  Institute  to  secure  the  permanent  and  elevated  social 
position,  which  should  be  its  right  as  the  representative  of 
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the  interests  of  the  chemical  profession,  in  the  same  way 
that  the  Colleges  of  Surgeons  and  Physicians  represent 
the  medical  profession. 

The  guarantee  which  the  Institute  now  furnishes  will 
in  each  exceeding  year  of  its  existence  increase  in  im¬ 
portance,  and  the  status  given  by  the  Fellowship  and 
Associateship  become  more  fully  recognised.  Each  suc¬ 
cessive  year  of  its  existence  will  see  the  objects  of  the 
promoters  more  firmly  established  and  more  fully  de¬ 
veloped,  and,  in  due  course,  this  Association,  working 
steadily,  though  slowly,  for  the  advancement  of  the  welfare, 
the  dignity,  and  public  recognition  of  the  profession,  must, 
if  loyally  supported,  take  its  place  as  one  of  the  most  im¬ 
portant  incorporated  professional  institutions  of  the 
United  Kingdom. 


PHYSICAL  SOCIETY. 

Saturday ,  March  nth,  1882. 

Professor  Fuller,  Vice-President^  in  the  Chair. 


New  Member  : — Mr.  D.  Reece  Jones. 

Mr,  Newth  showed  some  experiments  illustrative  of 
the  fact  announced  by  M.  Mascart  in  1875  that  solid 
particles  in  the  air  are  necessary  to  the  formation  of  fogs  ; 
and,  secondly,  that  certain  gases,  such  as  sulphurous  acid 
gas,  also  cause  fogs  in  the  same  way  by  permitting  the 
moisture  to  condense  upon  their  particles.  The  experi¬ 
ments  consisted  in  passing  an  electric  light  beam  through 
large  bulbs  of  glass  containing  air  and  a  small  quantity  of 
water.  When  the  air  in  the  bulbs  was  washed  with  the 
water,  and  thus  freed  from  motes,  the  fog  produced  in  the 
bulb  by  slightly  exhausting  it  with  an  air-pump  was  much 
less  than  when  the  air  of  the  room,  or  smoke,  or  sulphu¬ 
rous  acid  gas  was  admitted  into  thebulb.  The  dust  on  a 
platinum  wire,  rendered  incandescent  within  the  globe  by 
an  electric  current,  also  caused  a  sensible  fog.  It  follows 
that  with  gas  fires  instead  of  coal  there  would  still  be 
fogs,  though  not  so  black  ones. 

Prof.  F.  Guthrie,  F.R.S.,  read  a  paper  “  On  the  Dis¬ 
charge  of  Electricity  by  Heat.'"  This  was  concerned  with 
additional  experiments  to  those  made  by  the  author  on 
the  subject  nine  years  ago.  Fie  showed  by  means  of  a 
gold  leaf  eledtroscope  that  a  red-hot  iron  ball  when  highly 
heated  would  neither  discharge  the  positive  prime  con- 
dudtor  of  a  glass  eledtrical  machine  nor  the  negative  one ; 
but  on  cooling  the  ball  a  temperature  was  found  at  which 
the  ball  discharged  the  negative  c.ondudtor,  but  not  the 
positive  one.  Lastly,  on  cooling  the  ball  still  further  (but 
not  below  a  glowing  temperature),  it  was  found  to  dis¬ 
charge  both  positive  and  negative  eledtricity.  A  platinum 
wire  rendered  red-hot  by  an  eledtric  current  also  discharged 
a  negatively  charged  eledtroscope  more  readily  than  a 
positively  charged  one.  When  placed  between  two  elec¬ 
troscopes,  one  having  a  +  and  the  other  a  —  charge,  it 
discharged  neither.  When  the  +  one  was  withdrawn 
the  —  was  discharged  ;  but  when  the  —  was  withdrawn 
the  +  was  not  discharged.  There  therefore  seemed  a 
tendency  in  a  hot  body  to  throw  out  +  rather  more  than 
—  eledtricity.  That  a  material  medium  between  the 
heated  body  and  the  eledtrified  one  was  necessary  was 
shown  by  the  failure  of  the  experiment  with  a  Maxim 
incandescent  lamp  consisting  of  a  carbon  filament  in  a 
vacuous  bulb.  Dr.  Guthrie  also  showed  the  demagneti¬ 
sation  of  a  small  magnet  in  the  heat  of  a  Bunsen  flame  by 
inserting  it  in  a  coil  of  wire  connedted  to  a  mirror  galvano¬ 
meter,  and  heating  it  in  the  flame.  He  also  showed  that 
the  pole  of  a  voltaic  battery  could  be  discharged  by  heating 
it  red-hot.  This  was  done  by  connedting  a  piece  of  fine 
platinum  wire  to  one  pole  and  heating  it  in  the  flame  of 
a  spirit-lamp,  care  being  taken  to  insulate  the  lamp  to 
prevent  condudtion  to  earth.  The  discharge  was  shown 
by  means  of  a  mirror  eledtrometer. 


Chemical  News, 
March  17,  1882. 

THE  METEOROLOGICAL  SOCIETY. 

During  last  year  the  Council  of  the  Meteorological 
Society,  having  regard  to  the  rapid  progress  of  late  years 
in  statistical  meteorology,  and  the  uncertainty  that  still 
prevails  regarding  important  questions  relating  the  physics 
of  the  atmosphere,  considered  it  desirable  that  the  Society 
should  supplement  the  ordinary  observations  by  a  series 
of  well  condudted  experiments  destined  to  throw  light  on 
such  questions  as  the  vertical  decrement  of  temperature, 
the  rate  of  ascension  of  vapour,  the  height  of  cloud  strata, 
the  variation  in  the  velocity  of  the  wind  at  different  ele¬ 
vations,  &c.  Steps  have  been  taken  during  the  past  week 
to  make  observations  on  the  first  of  the  questions  by  the 
placing  of  thermometers  at  the  summit  and  base  of  Boston 
Church  Tower,  which  is  270  feet  high.  This  tower  is 
admirably  situated  for  making'  such  experiments,  as  it  is 
isolated  and  free  from  any  obstrudtions,  and  the  ground  is 
quite  flat  for  miles  round.  By  permission  of  the  vicar, 
Canon  Blenkin,  the  instruments  have  been  placed  as  fol¬ 
lows  : — At  the  summit,  one  of  Dr.  Siemens’s  eledtrical 
thermometers  (kindly  placed  at  the  Society’s  disposal  by 
Messrs.  Siemens,  Bros.,  and  Co.),  and  an  ordinary  ther¬ 
mometer,  are  mounted  in  a  small  screen  fixed  to  one  of 
the  pinnacles  of  the  tower;  on  the  roof  of  the  belfry, 
which  is  170  feet  above  the  ground,  a  Stevenson  screen 
has  been  mounted  containing  maximum,  minimum,  dry, 
and  wet  bulb  thermometers.  In  the  church  yard  another 
Stevenson  screen  has  been  fixed  containing  a  similar  set 
of  thermometers  for  comparison  with  those  above.  All 
the  thermometers  will  be  read  every  morning  at  9  o’clock. 
The  eledtrical  thermometer  consists  of  a  coil  of  wire  wound 
round  a  cylindrical  piece  of  wood  enclosed  in  a  small 
brass  tube;  a  third  wire  is  joined  to  one  of  the  wires, 
and  the  two,  insulated  by  gutta-percha,  form  a  light  cable, 
which  is  brought  down  to  the  base  of  the  tower  and  con¬ 
nedted  to  a  galvanometer,  the  terminals  of  which  are  in 
connedtion  with  the  two  poles  of  a  six-cell  Leclanche  gal¬ 
vanic  battery.  The  instrument  is  read  by  depressing  a 
key  which  causes  the  needle  of  the  galvanometer  to  defledt. 
A  pointer  or  vernier  (moving  a  contadt  roller  upon  a  wire 
in  a  circular  groove)  is  then  pushed  to  the  right  or  to  the 
left  upon  a  divided  scale  until  the  needle  remains 
stationary  on  the  zero-point,  when  the  eledtrical  resistance 
of  the  wire  is  measured  upon  the  scale.  The  number 
indicated  by  the  vernier  is  then  read  off,  and  by  referring 
to  a  table  of  equivalents,  the  adtual  temperature  in  degrees 
of  Fahrenheit  is  readily  ascertained. 

Simultaneous  readings  of  the  eledtrical  thermometer  at 
the  summit  of  the  tower,  and  of  the  dry  bulb  thermo¬ 
meter  in  the  church-yard,  will  be  made  frequently  during 
the  day  by  the  verger  of  the  church. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ordinary  Meeting,  February  7,  1882. 

R.  Angus  Smith,  Ph.D.,  F.R.S.,  See.,  in  the  Chair. 


“  The  Colour  Sense  and  Colour  Names,"  by  William 
E.  A.  Axon,  M.R.S.L. 

“  Notes  on  Lead  Pipes  and  Lead  Contamination,”  by 
William  Thomson,  F.R.S.E. 

The  question  of  the  contamination  of  water  by  lead 
pipes  having  been  recently  revived  by  Dr.  Sedgwick 
Saunders’s  translation  of  M.  Belgrand’s  brochure,  made 
in  accordance  with  the  instructions  of  the  Commissioners 
of  Sewers  of  the  City  of  London,  I  propose  to  bring  before 
the  Society  a  few  notes  on  the  same  subject  which  may 
be  of  interest. 

About  three  years  ago  I  examined  a  sample  of  water  to 
ascertain  whether  it  contained  any  objectionable  ingre^ 
dients,  and  found  it  to  be  contaminated  with  lead  to  the 
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extent  of  0-197  grain  per  gallon.  The  composition  of 
this  water  was  as  follows  : — 

Grains  per  Gallon. 


Total  solid  matter  ..  ..  . . 7-971 

Organic  matter,  combined  water,  &c.  ..  1-817 


Saline  matter . 6-154 

The  saline  matter  was  composed  of : — 

Chlorides  of  sodium  and  magnesium  ..  1-543 

Sulphates  of  soda  and  magnesia  ..  ..  1-146 

Sulphate  of  lime . 2-328 

Carbonates  of  lime  and  magnesia  and 
oxide  of  iron .  1-137 


6-154 

Free  ammonia . 0-0028 

Albumenoid  ammonia  . 0-0035 

Oxygen  contained  in  potassium  perman¬ 
ganate  required  to  oxidise  organic 
matters,  &c.,  acting  in  the  cold  during 

three  hours . 0'02S 

Nitrates  and  nitrites .  ..  absent 

Total  hardness .  3-8° 


I  advised,  that  this  water  should  not  be  used  for  drink¬ 
ing  purposes  on  account  of  the  lead  which  it  contained, 
and  I  afterwards  learned  that  one  of  the  members  of  the 
family,  being  ill  and  under  medical  treatment,  suspected 
that  there  might  be  something  wrong  with  the  water  in 
question,  because  she  was  better  in  health  when  away 
from  her  home,  and  it  was  only  after  lead  had  been  de¬ 
tected  in  the  water  that  lead  poisoning  was  even  suspected 
by  the  medical  attendant,  and  it  then  became  evident  that 
the  patient  was  suffering  severely  from  lead  poisoning,  all 
the  symptoms  being  strongly  rnaiked.  The  gums  were 
tinged  of  a  bluish  shade  and  the  fingers  of  both  hands 
had  become  stiff  and  partially  paralysed. 

The  interesting  points  connected  with  this  case  are  that 
whilst  a  number  of  persons  were  using  this  water  only 
one  suffered  severely  from  lead  poisoning,  although  others 
of  the  family  were  in  indifferent  health  previous  to,  and 
enjoyed  good  health  after,  the  removal  of  the  lead  pipe 
which  conveyed  the  water  from  the  well  to  the  house. 
As  this  lead  pipe,  which  was  in  all  probability  the  cause 
of  all  the  unhealthiness  of  the  family,  had  been  in'use  for 
twenty-one  years,  it  would  have  been  interesting  to  have 
known  the  condition  of  health  of  the  previous  occupants 
of  the  same  house,  and  if  not  satisfactory,  to  have  learned 
whether  or  no  any  medical  man  diagnosed  any  of  the 
cases  as  those  of  lead  poisoning,  as  there  seems  little 
doubt  that  those  who  lived  in  this  house  must  have 
suffered,  more  or  less,  from  this  cause.  It  seems,  unfor¬ 
tunately,  probable  that  many  persons  may  be  suffering 
from  slow  lead  poisoning  without  the  real  nature  of  the 
malady  being  recognised  by  medical  men,  as  it  was  in 
the  case  of  the  lady  above  mentioned,  who  by  philosophi¬ 
cal  reasoning  and  experiment  solved  the  problem  which 
puzzled  the  doctor. 

The  house  referred  to  was  supplied  from  a  w-ell  about 
5ooyards  distant,  the  water  passing  by  gravitation  through 
a  i-inch  lead  pipe,  and  although  this  pipe  had  been  in 
use  for  twenty-one  years,  and  the  water  which  passed 
through  it  contained  certain  proportions  of  sulphate  and 
carbonate  of  lime,  yet  the  pipe  had  not  become  coated 
as  M.  Belgrand  says  is  the  case  with  the  lead  pipe  in 
Paris,  and  as  is  generally  supposed  to  be  the  case,  but 
was,  according  to  the  description  of  the  ownerof  the  house, 
as  free  from  inside  coating  when  taken  out  as  it  was  when 
put  in. 

I  was  asked  to  suggest  a  substitute  for  the  lead  pipe, 
and  advised  the  use  of  tin-lined  lead  pipe  where  the  coating 
was  about  i-i6th  to  i-20th  of  an  inch  thick,  because  some 
samples  which  I  had  obtained  and  examined  several  years 
before  did  not  in  the  slightest  degree  contaminate  water 
when  kept  in  the  pipe  for  many  days.  My  suggestions 


were  carried  cut,  and  a  sample  of  the  water  which  had 
passed  through  this  tin-lined  pipe  sent  to  me  for  examina¬ 
tion.  I  found  it  to  be  contaminated  with  lead  to  a  con¬ 
siderable  extent,  and  on  examining  some  of  the  tin  lining 
I  found  it  to  contain  a  large  proportion  of  lead.  I  sent 
to  another  manufacturer  of  this  tin-lined  pipe  for  a  sample. 
This  he  sent  me,  and  again  I  found  that  the  tin  lining 
contained  a  large  proportion  of  lead,  and  quickly  con¬ 
taminated  water  left  in  contact  with  it.  This  I  commu¬ 
nicated  to  the  manufacturer,  who  informed  me  that  he 
could  not  understand  how  the  tin  lining  had  become  con¬ 
taminated,  unless  it  was  by  its  being  poured  down  the 
side  of  a  strip  of  lead  into  the  hole  left  in  the  solidified 
lead  in  the  cylinder  previous  to  forcing  it  through  the  dies 
by  hydraulic  pressure.  As  I  understand,  this  pipe  is  pro¬ 
duced  by  pouring  melted  lead  into  a  cylinder,  through  the 
top  of  which  an  iron  shape  is  introduced  to  make  a  cavity 
in  the  lead  of  sufficient  size  to  hold  the  necessary  quan¬ 
tity  of  tin  ;  the  lead  is  then  allowed  to  set ;  when  this 
occurs  the  iron  shape  is  withdrawn  and  molten  tin  poured 
in  to  fill  the  space  which  the  iron  shape  previously 
occupied  ;  a  “  die  ”  composed  of  an  iron  tube  with  a  core 
dips  into  the  tin,  which  remains  liquid  in  the  cavity,  whilst 
this  outer  tube  forms  the  core  of  another  tube  through 
which  lead  is  forced,  the  innermost  core  being  prolonged, 
so  that  the  tin  comes  in  contact  with  and  solidifies  on  the 
interior  of  the  lead  pipe.  It  seemed  to  me  remarkable 
that  a  manufacturer  who  was  cognisant  of  the  faCt  that 
tin  dissolved  lead  should  have  allowed  such  a  device  as 
the  pouring  of  the  tin  down  a  strip  of  lead  to  be  employed 
for  filling  the  mould. 

These  tin-lined  lead  pipes,  I  understand,  are  used  to  a 
large  extent,  and  principally  in  making  communication 
between  the  beer  in  the  cask  and  the  pump  on  the  counters 
of  beer  retailers.  Such  pipes  would  give  the  idea  of  safety, 
but  it  is  clear,  that  many  samples  of  it  may  be  of  such  a 
nature  as  to  contaminate  beer  with  lead  to  a  large  extent, 
as  the  beer  contains  a  certain  amount  of  free  acid  which 
would  in  all  probability  be  capable  of  dissolving  the  lead  ; 
and  one  would  expeCt  that  the  person  who  consumes  the 
first  glass  of  beer  from  the  pump  in  the  morning  would  get 
that  which  had  remained  over  night  in  the  pipe,  and  would 
imbibe,  therefore,  a  considerable  quantity,  depending  on 
the  quality  of  tin  lining,  of  the  poisonous  metal. 

To  test  whether  this  was  really  the  case,  a  few  days  ago 
I  got  two  samples  of  beer,  drawn  in  the  morning,  from 
two  pumps  at  the  same  place,  and  examined  them,  and 
found  a  considerable  proportion  of  lead  to  be  present  in 
each.  To  find  whether  it  was  possible  to  obtain  tin-lined 
lead  pipe,  in  which  the  tin  was  free  from  lead,  for  making 
communication  between  the  house  and  well  above  men¬ 
tioned,  I  obtained  a  number  of  samples  of  this  variety  of 
pipe  from  the  same  and  from  different  manufacturers,  and 
tested  the  purity  of  the  tin  lining  inside  each,  but  failed 
to  find  one  which  was  not  contaminated  with  lead,  and 
which  did  not  contaminate  water  when  left  in  contact 
with  it  for  two  or  three  days  to  a  greater  or  lesser  extent ; 
one  or  two  samples,  however,  contained  very  little  lead, 
and  only  caused  a  minute  trace  of  contamination  in  the 
water,  but  the  majority  contained  a  large  percentage  of 
lead,  and  polluted  the  water  to  a  great  extent.  Ultimately, 
the  gentleman  who  occupied  the  house  referred  to  had 
the  tin-lined  lead  pipe  which  replaced  the  lead  one  dug 
up,  and  communication  with  the  well  established  by  500 
yards  of  block-tin  pipe  ;  and  since  this  change  was  made, 
he  informed  me  lately  that  his  family  have  enjoyed  good 
health. 

There  is  another  kind  of  lead  pipe  manufactured  called 
“  tinned  lead  pipe,”  the  inside  of  which  is  covered  with  a 
very  thin  coating  of  a  white  metal  to  afford  protection 
against  the  aCtion  of  water  on  lead — as  a  matter  of  faCt, 
this  coating  is  not  tin  at  all.  It  is  produced  by  filling  the 
first  few  inches  of  the  ordinary  lead  pipe  which  is  forced 
through  the  dies,  whilst  still  very  hot,  with  molten  tin, 
which  remains  molten  and  washes  the  inner  surface  of 
the  lead  tube  as  it  is  produced,  Presumably,  when  a  long 
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length  of  pipe  has  been  forced  through  the  dies,  there 
would  be  little  or  no  tin  remaining,  but  I  was  informed 
by  a  manufacturer  of  this  pipe  that  that  is  not  the  case; 
on  the  contrary,  there  is  a  much  larger  volume  of  tin,  to 
use  his  own  language,  at  the  end  of  the  operation  than 
there  was  at  the  beginning;  the  molten  tin  dissolves  the 
lead,  thus  increasing  in  volume,  and  so  the  coating  is  a 
mixture  of  lead  and  tin,  the  proportion  of  lead  in  the 
coating  being  greater  in  those  portions  of  the  pipe  which 
are  last  forced  through  the  die. 

Some  years  ago,  not  knowing  of  the  existence  of  this 
kind  of  tinned  lead  pipe,  I  requested  a  plumber  to  make 
for  me  a  worm  refrigerator  with  tin-lined  lead  pipe  for  the 
preparation  of  distilled  water.  He  did  so,  and  to  my 
astonishment,  on  testing  the  distilled  water  which  had 
been  condensed  in  it,  I  found  it  to  contain  a  large  propor¬ 
tion  of  lead.  On  examination  of  the  pipe  afterwards  I  found 
it  to  be  the  variety  which  had  been  washed  with  tin. 
This  coating  cannot  therefore  be  regarded  as  a  thoroughly 
efficient  protection  against  the  action  of  water  on  lead, 
but  the  test  was  a  severe  one,  and  there  can  be  no  doubt 
that  tin-coated  lead  pipe  is  much  better  adapted  for  use 
in  making  communication  with  the  water  mains  in  large 
towns  than  the  ordinary  lead  pipe,  whilst  the  cost  of  pro¬ 
ducing  this  coating,  I  understand,  amounts  to  only  a  few 
shillings  per  ton  of  pipe.  To  test  their  respective  values 
I  placed  water  containing  a  small  proportion  of  nitrate  of 
ammonia  in  two  pipes  of  the  same  sizes,  the  one  tinned 
inside,  the  other  the  ordinary  lead  pipe.  After  standing 
about  three  hours  I  tested  the  water  from  each  ;  the  one 
from  the  tinned  lead  pipe  contained  only  a  trace  of  lead, 
•whilst  that  from  the  ordinary  lead  pipe  contained  a  large 
proportion  of  lead  in  solution.  Similar  results  were  ob¬ 
tained  by  leaving  Manchester  water  in  the  same  pipes  for 
eighteen  hours. 

In  certain  boroughs,  I  understand,  such  as  Salford, 
Oldham,  and  Southport,  this  tinned  lead  pipe  is  the  only 
kind  allowed  to  be  used  for  making  communication  with 
the  main,  whilst  in  Manchester  and  other  places  ordinary 
lead  pipe  is  generally  employed.  I  have  lately  observed 
that  the  lead  pipes  which  have  been  in  use  in  Manchester 
for  many  years  contaminate  water  left  in  them  over  the 
night  to  a  considerable  extent,  but  after  the  water  has 
been  used  for  a  short  time  during  the  day  it  is  free  from  any 
appreciable  trace  of  lead. 

I  have  also  tested  the  water  after  remaining  eighteen 
hours  in  the  lead  pipes  in  communication  with  the  main 
in  Salford  where  the  tinned  pipes  are  employed,  and 
although  the  water  was  slightly  contaminated  with  lead, 
it  contained  much  less  than  that  found  in  the  water  which 
stood  for  the  same  length  of  time  in  the  ordinary  lead 
pipes  of  Manchester. 

It  is  a  fad,  which  I  have  observed  from  my  experience 
■during  the  last  few  years,  that  aerated  waters  are  contami¬ 
nated  with  lead  much  more  often,  and  in  many  cases  to  a 
much  greater  extent,  than  one  would  exped,  considering 
the  attention  and  care  which  is  bestowed  by  good  firms 
on  the  manufacture  of  these  articles.  Lately  I  tested 
several  samples  of  w'hat  was  termed  “  pure  ”  carbonate 
of  potash,  and  “  pure  ”  carbonate  of  soda,  and  citric  acid, 
which  were  specially  purified  for  use  in  the  preparation  of 
aerated  waters,  and  1  found  all  to  be  contaminated  with 
lead  to  a  greater  or  less  extent.  The  manufacturer  of 
these  samples  was  apprised  of  this  faCt,  and  in  reply  he 
admitted  that  they  contained  traces  of  lead,  but  said  it  was 
impossible  to  obtain  these  substances  free  from  metallic 
contamination  at  anything  like  reasonable  cost,  and  he 
was  quite  satisfied  that  the  quantity  was  not  objectionably 
large.  To  overcome  this  difficulty  I  had  to  advise  the 
use  of  the  ordinary  carbonate  of  soda,  made  by 
Solvay’s  ammonia  process,  as  being  almost  as  pure,  and 
certainly  much  less  likely  to  be  injurious,  than  the  purified 
salt.  I  also  advised  that  those  salts  which  it  is  impossible 
to  obtain  free  from  lead  should  be  dissolved  in  water,  and 
filtered  through  or  boiled  with  animal  charcoal,  which 
has  the  property  of  removing  the  lead  from  solution.  It 


might  here  be  noted  that  the  use  of  charcoal  filters 
diminishes  very  much  the  risk  of  lead  poisoning,  as  the 
charcoal  removes  any  trace  of  lead  which  the  water 
might  contain. 

It  was  first  discovered  and  afterwards  published  by  the 
late  Dr.  Crace-Calvert  and  Mr.  Richard  Johnson  in  a  joint 
paper,  that  pure  lead  is  more  easily  aCled  on  by  sulphuric 
acid  than  lead  containing  a  very  small  percentage  of 
impurities  such  as  antimony  and  copper,  and  these  results 
have  been  repeatedly  verified  since.  With  a  view  to  find 
the  effeCt  of  pure  water  on  comparatively  pure  lead  and  on 
lead  to  which  I  added  f  of  a  per  cent  of  antimon)',  I 
melted  some  of  the  original  lead  and  poured  some  out, 
which  I  rolled  into  a  sheet.  Antimony  was  added  to  the 
remainder,  and  the  mixture  poured  out  and  rolled  into  a 
sheet  as  before ;  both  sheets  were  cut  to  the  same  size  and 
placed  in  equal  bulks  of  distilled  water  and  left  overnight. 
In  each  case  a  fine  white  flocculent  crystalline  matter,  an 
oxide  or  salt  of  lead,  was  observed  in  suspension,  but  this 
existed  in  considerably  greater  proportions  in  the  water 
containing  the  lead  which  had  not  been  treated  with  anti¬ 
mony.  Thus  the  small  quantity  of  antimony  appears  to 
afford  some  protection  against  oxidation  of  the  lead  by 
air  and  water.  When  the  suspended  matter  was  filtered 
off  only  a  trace  of  the  lead  was  found  to  be  in  solution  in 
each  case. 

It  is  sometimes  advisable  to  obtain  the  lead  contained 
in  water  in  a  contracted  solution,  and  preferably  in  an 
acetic  acid  solution  if  possible.  I  have  observed  frequently 
that  w'eak  acetic  acid  dissolves  no  lead  from  the  residue 
left  on  evaporating  waters  which  gave  originally  a  very 
distinct  colouration  with  sulphuretted  hydrogen,  but 
on  treating  the  residue  with  strong  nitric  acid,  evaporating 
off  the  acid  completely  and  again  treating  the  residue  with 
weak  acetic  acid,  the  lead  dissolves  with  apparent  facility, 
and  on  evaporating  this  acetic  solution  of  the  metal  to  a 
drop  or  two,  it  may  be  obtained  in  a  sufficiently  concen¬ 
trated  solution  for  the  application  of  the  other  tests.  It 
appears  as  if  certain  organic  matters  contained  in  the 
water  combine  with  and  render  the  lead  insoluble  in  acetic 
acid  ;  these  organic  substances  being  afterwards  decom¬ 
posed  by  the  nitric  acid,  leave  the  lead  in  a  condition  in 
which  it  is  soluble  in  acetic. 

A  curious  case  of  lead  poisoning  lately  came  under  my 
notice  and  engaged  the  attention  of  a  Lancashire  coroner. 
A  woman,  upon  whose  body  the  inquest  was  held,  had 
been  employed  in  weaving  cloth  from  yarn,  which  had 
been  dyed  of  a  yellow  colour.  The  colour  was  the 
ordinary  chromate  of  lead,  and  it  was  alleged  that  the  dye 
had  caused  her  death  by  poisoning. 

I  examined  some  of  this  yarn,  which  I  found  to  be  of  an 
orange-yellow  colour  due  to  the  chromate  of  lead  which 
had  been  fixed  in  the  fibre,  but  it  wTas  so  loosely  fixed  that 
by  gently  shaking  a  hank  the  chromate  came  out,  forming 
a  cloud  of  yellow  dust,  and  it  was  given  in  evidence  at 
the  coroner’s  court  that  all  or  nearly  all  the  workpeople 
who  had  been  engaged  in  weaving  this  cloth  suffered  more 
or  less  from  lead  poisoning. 

I  afterwards  examined  some  yarns  containing  the  same 
pigment  colour  fixed  in  the  thread  so  firmly  that  it  could 
not  be  removed  by  shaking. 
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Note.— All  degrees  ol  temperature  are  Centigrade  unless  otherwise 
expressed. 


Coniptes  Rendus  Hebdomadaires  des  Stances,  de  VAcademie 
des  Sciences.  No.  g,  February  27, 1882. 

Induced  Currents  of  Polar  Interversions. — Th.  du 
Moncel. — The  author  finds  that  the  three  effeds  of  which 
he  has  spoken  ( Comptes  Rendus,  1872,  p.  1335,  and  1879, 
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p.  353)  are  certainly  operative  in  the  Gramme  machine, 
and  that  the  currents  of  polar  interversion  are  distinct 
from  those  resulting  from  the  movement  of  a  coil  in  a 
magnetic  field  fixed  according  to  the  axis  of  the  magnetic 
ring. 

Double  Salts  of  Mercury. — M.  Berthelot. — A  series 
of  thermo-chemical  determinations. 

Colouring-Matter  forming  in  Starch  Paste. — Lecoq 
de  Boisbaudran. — The  author  laid  before  the  Academy  a 
specimen  of  a  fine  violet  colour  developed  about  fifteen 
years  ago  by  the  aCtion  of  a  small  organism  occasionally 
found  on  the  surface  of  starch  paste  preserved  for  some 
time  in  moist  air,  and  especially  if  exposed  to  the  vapours 
of  acetic  acid. 


Moniteur  Scientifique,  Quesneville. 

December,  1881. 

The  Produces  of  the  Caoutchouc  and  Gutta-percha 
Industries  at  the  Exhibition  of  1878. — This  paper  as 
well  as  those  succeeding,  on  glues,  gelatines,  inks,  black¬ 
ing,  and  starch,  are  not  susceptible  of  useful  abstradlion, 
and  their  interest  is  chiefly  historical. 

Studies  on  Quinamine. — O.  Hesse. — A  translation 
from  Liebig's  Annalen. 

New  Salts  of  Platinum. — O.  Hesse. — From  Liebig's 
Annalen. 

On  Conquinamine. — 0.  Hesse. — Conquinamine  and 
quinamine  are  two  isomeric  bases  which  undergo  modifi¬ 
cations  with  equal  ease  and  in  the  same  diredtion,  but 
which  are  not  capable  of  mutual  conversion. 

A  New  Derivative  of  Quinine. — E.  H.  Rennie. — 
From  the  journal  of  the  Chemical  Society. 

On  a  New  Alkaloid  found  in  the  Chinchonas. — 
M.  Arnaud. — From  the  Comptes  Rendus. 

Gum  Kauri  in  New  Zealand. — From  the  Journal  of 
Applied  Science. 

Coating  Metals  with  Nickel. — A.  Gaiffe. — The  au¬ 
thor  describes  the  appliances  required  and  the  successive 
processes  which  the  articles  undergo,  rather  from  the 
point  of  view  of  an  amateur  than  of  a  manufacturer. 

Industrial  Society  of  Geneva. — Meeting  of  Odtober 
I2tb,  1881. — M.  Stamm  reported  upon  a  communication 
by  M.  Degermann  on  black  dyeing  with  logwood  and  iron 
and  tin  mordants,  and  on  the  black  spots  which  sometimes 
appear  on  woollens  dyed  a  cochineal-scarlet. 

Proceedings  of  the  Chemical  Society  of  Geneva. 
— January  16th,  1881. — M.  Kaspar  gave  an  account  of  a 
specimen  of  insoluble  albumen  prepared  from  serum,  at 
the  Geneva  Abattoir.  It  contained  a  proportion  of  sul¬ 
phur  three  times  greater  than  that  of  normal  alcohol. 

M.  A.  Danilewsky  described  his  researches  on  myosine, 
its  preparation,  its  transformation  into  syntonine,  and  its 
regeneration. 

February  13th,  1881. — Prof.  Monnier  described  a  new 
method  of  determining  nitric  acid  in  spring-  and  well- 
waters. 

Prof.  Graebe  described  the  researches  of  M.  Mann  on  a 
novel  homologue  of  desoxyberzoin,  and  of  M.  Herold  on 
certain  derivatives  of  ortho-anisidine. 

March  12th,  1881.— Prof.  Graebe  exhibited  certain  ap¬ 
paratus  for  the  volumetric  determination  of  nitrogen,  and 
for  the  electrolytic  determination  of  copper  in  solutions 
where  it  is  contained  along  with  other  metals.  He  made 
also  some  observations  on  the  preparation  of  phosphorus 
trichloride. 

Prof.  Monnier  exhibited  a  pocket  apparatus  for  the  rapid 
determination  of  urea  and  urine. 

April  xoth,  1881. — Prof.  Graebe  described  the  researches 
of  M.  Wolf  on  the  production  of  anthragallol  from  an- 
thracen. 

M.  Lossie  gave  an  account  of  the  eleCtro-separation  of 
metals  as  successfully  employed  at  La  Coulouvreniere. 


May  8th,  1881. — Prof.  Graebe  described  certain  re¬ 
searches  executed  by  M.  Lauteibach  on  the  sulpho-con- 
jugated  acid  of  dinitro-naphthol,  the  potassium  salt  of 
which  is  known  as  “  naphthaline  yellow  S.”  He  made 
also  some  observations  on  the  impurity  of  the  benzoic  acid 
of  commerce,  which  may  contain  as  much  as  35  per  cent 
of  para-chloro-benzoic  acid. 

June  26th,  1881. — M.  Aime  PiCtet  has  prepared  certain 
derivatives  of  dextro-tartaric  acid,  and  studied  them  op¬ 
tically. 

Prof.  Graebe  finds  carbazol  dissolved  in  sulphuric  acid 
an  exceedingly  sensitive  reagent  for  nitric  acid.  It  pro¬ 
duces  a  green  colour. 

Prof.  Monnier  proposes  a  new  method  for  the  analysis 
of  milk.  He  pours  into  the  sample  a  solution  of  copper 
sulphate,  which  precipitates  all  the  caseine  as  copper 
caseate,  carrying  down  with  it  the  fatty  matter.  These 
two  substances  are  separated  by  means  of  alcohol  and 
ether.  There  remains  in  solution  the  milk-albumen,  or 
laCto-proteine,  which  is  also  thrown  down  as  a  salt  of 
copper  on  raising  the  liquid  to  a  boil.  (The  sugar  ?) 
These  solutions  filter  with  great  difficulty. 

On  Galleine  and  Cceruleine. — M.  C.  Buchka. — From 
Liebig's  Annalen. 

Improvement  in  the  Manufacture  of  Crude  Soda. 
— M.  Louis  Faucheaux. — The  author  patents  an  improve¬ 
ment  in  black-ash  furnaces. 

Adulteration  of  the  Essential  Oils. —From  the 

Journal  oj  Applied  Science. 


Revue  Universelle  des  Mines,  de  la  Metallurgies  &c., 
No.  3,  November  and  December,  1881. 

This  number  contains  no  chemical  matter. 

Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  15,  1881. 

The  Eledtric  Battery  at  the  Exhibition. — C.  Maze. 
— A  popular  account  of  the  nature  and  aCtion  of  the 
battery  in  its  different  forms. 

Modern  Chemical  Doctrines. — M.  Gerber. — A  lengthy 
summary,  incapable  of  useful  abstraction. 

The  Conveyance  of  Electricity. — A.  Hamon. — This 
paper  cannot  be  reproduced  without  the  accompanying 
illustrations. 

No.  16,  December  22,  1881. 

The  late  P.  Secchi  pointed  out  that  certain  character¬ 
istic  movements  ‘of  the  compass,  not  merely  accompany, 
but  precede,  grave  atmospheric  perturbations,  even  when 
the  barometer  is  not  affected. 

No.  16,  December  29,  1881. 

Dr.  Helot,  of  Bolbec,  gives  a  case  of  an  epidemic  of 
diphtheria  in  a  previously  healthy  village  near  Caux.  A 
tripe  dealer  had  thrown  quantities  of  animal  refuse  into 
a  pond  near  his  house,  and  when  it  was  denounced  as  a 
nuisance  the  mud  and  the  water  were  applied  to  the  land 
as  manure.  A  severe  epidemic  of  diphtheria  broke  out, 
and  lasted  six  months.  A  similar  error  was  committed  a 
second  time  and  with  the  same  results. 

The  Abbe  Moigno  asks  for  the  loan  of  10  grms.  of 
caesium  to  enable  a  young  chemist  of  his  acquaintance  to 
make  some  important  experiments,  and  engages  that  it 
shall  be  afterwards  returned. 


Bulletin  de  la  Societe  Chitnique  de  Paris, 

Tome  37,  No.  x,  January  5,  1882. 

Normal  a-Amido-valeric  Acid. — V.  Juslin. — This 
acid  is  very  soluble  in  water,  sparingly  soluble  in  alcohol, 
and  almost  insoluble  in  ether.  It  sublimes  without  de- 
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composition.  It  crystallises  in  long  colourless  prismatic 
needles.  Its  composition  is  expressed  by  the  formula, 
C5H„N02. 

Manufacture  of  Potassium  and  Sodium  Carbonates 
by  the  Direct  Transformation  of  Chlorides  by  Tri- 
methylamin. — J.  Ortlier  and  A.  Muller.— The  Solvay 
process  for  the  manufacture  of  sodium  bicarbonate  is 
known  to  be  inapplicable  to  the  preparation  of  the  corre¬ 
sponding  potassium  salt.  The  authors  propose  to  effect 
the  transformation  by  using  trimethylamin  in  place  of  am¬ 
monia.  Their  patented  process  is  in  action  at  the  Che¬ 
mical  Works  of  Croix,  near  Lille. 


MISCELLANEOUS. 


The  Purification  of  Water. — A  method  of  purifying 
water,  which  bids  fair  to  place  dyers,  calico  printers, 
bleachers,  paper  and  other  manufacturers,  and  public  water 
boards  (who  have  now  only  a  supply  of  inferior  discoloured 
water)  practically  in  the  position  of  those  who  have  a 
first-class  source  of  supply,  has,  after  numerous  investi¬ 
gations  and  experiments,  been  developed  into  a  practical 
process  by  Mr. Peter  Spence,  of  the  Pendleton  Alum  Works, 
and  has  during  the  last  few  weeks  been  tested  on  a  very 
large  scale  at  the  waterworks  of  the  Bolton  Corporation. 
The  Bolton  water,  as  supplied  to  the  ratepayers,  outlying 
local  boards,  and  manufacturers  (compensation)  contains  a 
proportion  of  micaceous  clay  in  such  a  peculiar  state  of 
suspension  that  neither  filtration  nor  long  settlement  in 
reservoirs  will  remove  its  dirty  opaque  tint ;  probably  no 
water,  therefore,  could  have  put  the  process  to  a  more 
severe  test.  The  trial  referred  to  has  been  made  at  the 
Heaton  Reservoir,  one  of  the  two  service  reservoirs  sup¬ 
plying  Bolton  and  district  ;  the  other,  the  Sweetlove’s  r 
Reservoirs,  has  been  left  untouched.  The  result  of  the  f 
trial  is  that,  whereas  the  latter  contains  a  mass  of  water 
which,  upon  being  looked  at  through  the  two-feet 
tube,  over  white  paper,  would  be  pronounced  unfit  for 
human  beings  to  drink,  the  Heaton  reservoir  now  contains 
some  sixty  million  gallons,  which  is  beautifully  trans¬ 
parent  and  colourless,  and  has,  in  fadt,  a  much  finer 
appearance  than  the  Manchester  water.  It  may  be  added 
that  this  result  has  been  achieved  without  hardening 
the  water  or  introducing  any  new  constituent  into  it 
(the  iron  naturally  present  is,  in  fadt,  removed  by  the  pro¬ 
cess— a  most  important  point  for  dyers  and  printers), 
or  without  in  any  way  affedting  the  fish  in  the  reservoir; 
and  the  cost  of  treatment  so  far  has  been  proved  not 
to  exceed  one  half-penny  per  head  per  annum  of  the 
population.  The  Bolton  Waterworks  Committee  have 
shown  commendable  enterprise  in  affording  an  opportunity 
for  testing  the  process  upon  so  large  a  scale,  as  they  had 
incurred  great  expense  in  connection  with  a  bill  for 
parliamentary  powers  to  borrow  a  large  amount  of  money 
for  filtering  operations.  They  had  also  with  this  process 
to  face  the  serious  difficulty  in  the  eyes  of  water  engineers 
that  the  clay  precipitated  by  it  would  be  deposited  at  the 
bottom  of  their  service  reservoirs.  Their  venture  has  now 
been  rewarded  by  the  gratifying  discovery  that  filtration 
has  been  proved  an  unnecessary  and  useless  expense,  and 
that  at  the  least  favourable  estimate  it  would  be  some 
fifty-two  and  half  years  before  one  foot  of  clay  had 
accumulated  at  the  bottom  of  their  reservoir.  In  the 
case  of  Manchester  water  the  impurity  is  mainly  in 
solution  rather  than  in  suspension,  the  peaty  matter 
giving  the  water,  in  the  two-feet  tube,  the  disagreeable 
yellow  tint  which  is  so  conspicuous  over  the  white 
tile  flooring  of  the  public  baths,  and  which,  because 
it  prevents  bathers  knowing  whether  the  water  is  really 
clean,  doubtless  deters  many  fiom  patronising  them. 
According  to  the  experiments  of  Dr.  Angus  Smith,  of 
Manchester,  who. is  probably  the  greatest  living  authority 
upon  the  impurities  of  air  and  water,  and  who,  we  learn, 
has  a  high  opinion  of  this  new  mode  of  purification,  the 


comparative  results  are  : — Distilled  water,  33  ;  Manchester 
water  treated,  32 ;  and  Manchester  water  untreated,  14. 
Dr.  Smith  considers,  moreover,  that  a  notable  proportion 
of  the  pernicious  though  invisible  albuminoid  matters 
would  be  removed  along  with  the  coloured  and  mechanical 
impurities.  For  manufacturers  in  Lancashire  and  York¬ 
shire  this  process  has  its  chief  interest  in  the  fadt  that  it 
throws  down  not  only  clayey  and  dissolved  peaty  matter, 
but  the  dye,  tan,  excreta,  and  other  liquid  refuse  now 
poured  in  such  volumes  into  our  rivers.  The  black  Irwell, 
Irk,  and  Medlock  waters  are  completely  decolourised  by 
it ;  and  thus  any  manufacturer  who  has  a  good  sized 
reservoir,  and  is  prepared  to  incur  the  expense  of  the  new 
process,  might  locate  himself  at  any  point  of  our  great 
sewer  rivers  and  get  as  much  good  water  out  of  these  foul 
streams  as  he  practically  requires.  In  illustration  of  this 
statement  it  may  be  mentioned  that  the  East  Lancashire 
Paper  Mill  Company  at  Radcliffe  has  employed  the 
process  for  many  months.  They  state : — “  In  the  hot  and 
dry  weather  our  water  was  often  very  bad  and  heavily 
charged  with  the  refuse  from  bleach  and  dye  works 
higher  up  the  river;  in  faCt,  on  a  hot  summer’s  day  the 
smell  in  the  mill  was  so  unpleasant  as  to  be  hardly  bear¬ 
able,  especially  when  the  beating  engine  was  partly  filled 
with  water  previously  to  filling  it.”  They  add  that  since 
using  the  process  “there  is  no  smell  whatever,  and  the 
water  after  being  filtered  is  as  clear  as  spring' water.”  It 
may  be  mentioned  that  where  the  reservoirs  are  sufficiently 
large  to  deposit  all  the  precipitate,  filtration  is  quite 
unnecessary.  Last,  not  least,  the  process  has  a  direCt 
bearing  upon  the  important  question  of  the  prevention  of 
the  pollution  of  our  rivers  and  streams.  It  has  now  been 
proved  beyond  controversy  that  if  the  waste  liquid  refuse 
of  our  manufactories  and  public  sewers  is  dealt  with 
in  large  settling  tanks,  the  impurities  can  be  readily 
precipitated,  and  a  clear  and  colourless  effluent  obtained 
for  the  rivers.  At  two  towns  where  the  sewage  is  so 
treated  by  the  precipitation  process,  and  where  Mr. 
Spence’s  material  is  employed,  this  result  is  now  being 
regularly  realised.  But  the  process,  however  practically 
successful,  will  certainly  not  come  into  general  adoption 
until  the  legislative  screw  is  more  vigorously  applied. 
Various  manufacturers  and  public  authorities  have,  it 
appears,  had  their  attention  drawn  to  the  new  process, 
but  we  understand  the  reply  given  in  every  case  is,  “  We 
shall  not  incur  any  more  expense  until  we  are  absolutely 
compelled.” 
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In  November,  1880,  I  had  the  honour  of  presenting  to  the 
Chemical  Society  the  account  of  an  investigation  on  the 
basic  sulphates  of  iron  ( Chetn .  Soc.  Journ ;,  1880,  807),  this 
being  the  first  step  of  a  research  by  means  of  which  it  is 
hoped  that  some  light  may  eventually  be  thrown  on  those 
interesting  but  hitherto  uninvestigated  substances  known 
as  basic  salts,  and  perhaps  on  molecular  compounds  in 
general.  Thanks  to  a  grant  from  the  Government  Re¬ 
search  fund,  made  to  me  by  the  Royal  Society,  I  have 
been  enabled  to  continue  this  work,  and  now  publish  the 
results  of  some  experiments  on  the  sulphates  of  alu¬ 
minium. 

According  to  the  existing  literature  of  the  subjedt,  the 
basic  sulphates  of  iron  and  aluminium  are  unparalleled 
amongst  other  salts  for  their  number,  and  perhaps  also 
for  the  ease  with  which  they  may  be  obtained.  Those  of 
aluminium  are  indeed  not  quite  so  numerous  as  the  ferric 
sulphates,  not  more  than  nine  having  been  described  ; 
but  according  to  the  present  investigation,  the  fate  of 
these  nine  sulphates  should  be  similar  to  that  of  fourteen 
out  of  the  fifteen  basic  ferric  sulphates,  it  seeming  highly 
doubtful,  and  in  many  cases  being  satisfactorily  disproved, 
that  any  particular  one  of  these  bodies  is  a  definite  chemi¬ 
cal  compound. 

I.  The  Aluminium  Sulphate  used. 

It  was  found  that  all  specimens  of  aluminium  sulphate 
which  were  procurable  in  commerce  contained  a  certain 
amount  of  potassium-alum  as  an  impurity,  and  in  order 
to  obtain  a  pure  substance  it  was  necessary  to  concentrate 
a  solution  of  the  commercial  substance  till  it  partially 
crystallised,  and  filter  off  the  remaining  solution  from  the 
alum  which  by  this  process  had  separated  out. 

The  solution  employed  in  the  following  experiments 
was  one  which  was  nearly  saturated  at  0°  C.,  and  con¬ 
tained  16-614  per  cent  of  the  anhydrous  sulphate,  or 
0-1955  grm.  per  c.c.,  its  density  was  found  to  be  ri767, 
and  on  a  determination  of  the  ratio  of  aluminium  oxide 
and  sulphur  trioxide  present  being  made,  the  following 


numbers  were  obtained  : — 

Found.  Theory.* 

I.  II.  Per  cent. 

A1203  . .  . .  29744  29-923  29-848 

SO3  ..  ..  70-256  70-077  70-152 


Showing  that  the  sulphate  was  free  from  excess  of  either 
acid  or  base.  Very  small  traces  only  of  potassium  could 
be  detected  in  it. 

II.  Method  of  Analysis  and  W  ashing  of  the  Basic  Sulphates 
In  analysing  a  solution  of  one  of  these  basic  sulphates' 
in  hydrochloric  acid,  it  was  found  to  be  pradically  im¬ 
possible  to  precipitate  the  sulphur  before  the  alumina,  as 
in  the  case  of  the  ferric  sulphates,  the  presence  of  alu¬ 
minium  in  the  solution  causing  the  barium  sulphate  to 
pass  through  the  filter.  Happily,  however,  the  alu¬ 
minium  hydrate  precipitated  from  a  solution  containing 
sulphuric  acid  is  not  very  difficult  to  wash.  In  an  analysis, 
therefore,  the  aluminium  was  precipitated  first  with  excess 
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of  ammonia,  the  solution  boiled*  till  it  became  neutral, 
the  precipitate  washed  slightly,  re-dissolved  in  hydro¬ 
chloric  acid,  and  then  re-precipitated,  the  alumina  being 
found,  after  this  second  precipitation,  to  be  perfectly  free 
from  combined  sulphuric  acid.  After  the  barium  sulphate 
had  been  precipitated,  traces  of  the  aluminium  were  still 
found  in  the  solution,  and  these  were  estimated  by 
evaporating  the  liquid  with  ammonia  and  igniting  the 
residue.  The  evaporations  were  conducted  in  platinum 
vessels. 

This  method  of  analysis  admits  of  many  sources  of 
experimental  error.  To  determine  the  extent  of  this 
error  several  analyses  of  pure  alum  were  performed,  and 
it  was  thus  ascertained  that  the  percentages  given  in  this 
paper  might  err  from  the  truth  by  as  much  as  0-3,  although 
in  the  majority  of  cases  they  might  be  relied  upon  to 
within  half  of  this  amount. 

Another  source  of  inaccuracy  presented  itself,  as  in  the 
case  of  the  sulphates  of  iron.  All  the  basic  sulphates  of 
aluminium  dre  decomposed  slowly  on  being  washed  with 
water,  but,  unlike  the  ferric  sulphates,  they  yield  a  por¬ 
tion  of  their  base  as  well  as  of  their  acid  to  the  wash- 
water. 

The  ratio  of  the  base  to  the  acid  thus  dissolved  was 
found  to  be  about  20  :  80,  which  ratio  varied  but  slightly  in 
various  cases ;  therefore  this  decomposition  affedted  by 
the  wash-water  tends  to  render  all  the  precipitates  more 
basic  than  they  were  when  first  precipitated. 

The  precipitates  were  washed  till  the  wash-water  gave 
a  slight  cloudiness  with  barium  chloride  only  after  stand¬ 
ing  for  some  seconds,  it  having  been  found  that  after  this 
point  had  been  reached  the  sulphate  in  the  wash-water 
continued  to  be  nearly  constant.  About  100  c.c.  of  wash- 
water  were  usually  required  to  effed  the  washing  of  o-x 
grm.  of  the  basic  sulphate. 

Several  determinations  were  made  in  order  to  ascertain 
the  amount  of  the  decomposition  effected  by  the  water, 
and  though  it  was  not  found  to  be  great,  it  was,  however, 
appreciable,  and  would  render  all  the  percentage  of 
alumina  found  somewhat  higher  than  they  should  be. 
The  general  conclusions,  however,  arrived  at  in  this  paper 
will  not  be  much  affedted  by  this  fad,  for,  as  it  will  be 
seen,  they  depend  less  on  the  non-concurrence  of  the  ana¬ 
lytical  numbers  with  the  composition  of  definite  com¬ 
pounds  than  on  proving  that  a  continuous  alteration  in 
some  one  of  the  fadorsof  the  experiment  produces  a  con¬ 
tinuous  variation  in  the  composition  of  the  precipitate 
formed. 

Since  the  water  contained  in  these  basic  sulphates 
seemed  to  be  very  variable,  as  in  the  case  of  those  of  iron, 
and  to  afford  us  no  aid  in  attaining  the  ends  in  view,  the 
precipitates  were  not  dried,  +  but  were  analysed  as  soon 
as  they  had  been  washed  in  the  manner  detailed  above, 
the  ratio  of  the  alumina  and  sulphuric  anhydride  present 
being  alone  determined. 

III.  Precipitation  with  Sodium  Carbonate. 

The  tendency  to  form  basic  sulphates  is  certainly  not 
so  great  in  the  case  of  aluminium  as  in  that  of  iron,  for  a 
solution  of  the  normal  sulphate  of  the  former  of  these 
metals  remains  perfedly  clear  when  diluted  with  an  inde¬ 
finite  amount  of  distilled  water,  and  even  where  ordinary 
water  is  used,  it  requires  an  extremely  large  quantity  of  it 
to  produce  any  visible  cloudiness. 

Series  of  experiments  were  made  in  which  varying 
amounts  of  aluminium  sulphate  were  treated  with  varying 
amounts  of  sodium  carbonate  solution,  the  proportion  of 
water  present  being  also  varied.  The  results  thus  ob¬ 
tained  are  represented  diagrammatically  in  the  accom¬ 
panying  plate.  The  curves  Nos.  x,  2,  and  3  show  the 
composition  of  the  precipitates  which  are  formed  in  the 
various  cases. 


*  Unless  the  ammonia  is  entirely  expelled  in  this  way,  as  much  as 
5  per  cent,  of  the  alumina  may  remain  in  solution. 

1-  An  operation  which  was  found  to  require  many  weeks  at  low 
temperatures,  and  to  entail  a  loss  of  acid  at  higher  ones. 


*  Al=27'02.  See  the  recent  determinations  of  the  atomic  weight 
of  aluminium,  by  Mallet  (Chem,  News,  vol.  xli.,  p,  212). 
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The  a&ion  here  appears  to  be  very  different  from  what 
it  is  in  the  case  of  ferric  sulphate  ;  instead  of  a  definite 
basic  salt  being  precipitated  by  the  addition  of  any  quan¬ 
tity  of  the  alkaline  carbonate  within  certain  limits,  there 
is  here  a  gradual  decrease  in  the  basicity  of  the  precipi¬ 
tate  followed  by  gradual  increase  until  it  finally  consists 
of  nothing  but  pure  alumina,  the  quantity  of  sodium 
carbonate  then  added  amounting  to  about  3-5  molecules 
(twice  as  much  as  in  the  case  of  iron)  for  every  molecule 
of  the  normal  sulphate  taken.  By  comparing  together 
any  points  in  one  of  these  curves  with  those  vertically 
above  or  below  it  in  the  others,  we  see  that  an  alteration 
in  the  amount  of  water  present  increases  or  diminishes 
the  basicity  of  the  precipitate  according  to  the  different  j 
points  selected  in  the  curves,  and  at  no  point  is  the  influ-  | 
ence  of  the  water  very  great.  The  curves  4,  5,  and  6  ! 


water  present.  The  lowest  portions  of  the  curves  indicate 
a  basic  body  varying  between  the  limits  of  3A1203,2S03, 
which  contains  65  69  per  cent  of  A1203,  and  5A1203,3S03, 
which  contains  68-02  per  cent,  of  A1203,  or  perhaps 
2A1303,S03,  which  contains  71-85  per  cent  of  A1203. 

IV.  Precipitation  by  Ammonia. 

Maus  ( Pogg .  Ann.jxi.,  80)  states  that  by  addition  of 
potash  and  ammonia  to  solutions  of  potassium  and  ammo¬ 
nium  alum  respectively,  solutions  of  basic  double  sulphates 
were  obtained ;  in  one  case  in  which  the  potassium  com¬ 
pounds  were  used,  the  solution  on  standing  deposited  a 
precipitate  of  A1203,S03;  no  analytical  numbers,  how¬ 
ever,  are  given. 

In  order  to  ascertain  the  nature  of  the  aCtion  of  an 
alkali  on  aluminium  sulphate,  the  experiments  given  in 


Aluminium  Sulphate  Treated  with  varying  Amounts  of  Sodium  Carbonate  in  the  Presence  of 

Various  Amounts  of  Water. 


Molecules  of  Na2C03  added  to  each  Molecule  of  A12(S03)4. 


show  approximately  the  amounts  of  alumina  contained  in 
the  precipitates,  as  compared  with  the  total  amounts  in  the 
solution  taken  ;  it  will  be  seen  that  the  amounts  thus 
precipitated  vary  between  4  and  100  per  cent.,  while  the 
point  at  which  all  the  alumina  is  thus  precipitated  cor¬ 
responds  very  nearly  to  that  at  which  the  precipitate  first 
consists  of  pure  aluminium  hydrate.  An  increase  in  the 
amount  of  water  present  increases  the  adtual  amount  of 
precipitate  obtained,  but  not  to  any  very  large  extent. 

In  these  experiments  the  precipitates  were  not  filtered 
off  from  the  solutions  until  five  days  after  the  addition  of 
the  carbonate,  which,  in  the  majority  of  cases,  was  three 
days  after  the  solution  had  ceased  to  give  off  carbon 
dioxide.  In  no  case  were  the  precipitates  found  to  con¬ 
tain  any  appreciable  amount  of  sodium  or  of  carbonate. 

Thus  it  is  seen  that  the  precipitation  of  aluminium 
sulphate  by  an  alkaline  carbonate  affords  no  evidence 
whatever  of  the  existence  of  any  definite  basic  sulphate  of 
this  metal ;  the  composition  of  the  precipitate  varies  with 
the  proportion  of  alkali  added  and  with  the  amount  of 


Table  I.  were  made,  ammonia  being  the  alkali  used.  In 
the  first  four  experiments,  increasing  quantities  of 
ammonia  were  added  to  various  portions  of  the  sulphate, 
and  the  precipitates  were  filtered  off  after  the  lapse  of  a 
few  minutes  ;  in  the  last  of  these  experiments  (34)  a  con¬ 
siderable  excess  of  ammonia  was  present.  The  results 
here  obtained  indicate  that  the  precipitate  increases 
gradually  in  basicity  as  the  quantity  of  alkali  added  is 
greater. 

As  the  precipitate  first  deposited  dissolves  to  a  con¬ 
siderable  extent  when  allowed  to  remain  in  the  liquid, 
two  other  experiments  were  performed  similar  to  the 
previous  ones,  except  that  the  liquid  was  filtered  imme¬ 
diately  after  all  the  ammonia  had  been  added.  The 
results  of  these  experiments  (35  and  36)  point  to  a  dia¬ 
metrically  opposite  conclusion,  the  more  basic  precipitate 
being  obtained  on  the  addition  of  the  smaller  amount  of 
alkali. 

The  problem  was  then  attacked  in  a  different  manner, 
a  quantity  of  the  sulphate  was  taken  and  precipitated 


CMa“hC24L,^s’}  Estimation  of  Alkaloids  by  Potassium  Mercuric  Iodide. 


Table  I. 

Precipitation  of  Aluminium  Sulphate  with  Ammonia. 


3i- 

Ala03  in  the 
precipitate  ;  that  in] 
the  solution  taken 
being  100. 

9 

Percentage  of  A120 
in  the  anhydrous 
precipitate. 

7* 1'324 

32. 

53 

74 ’44 

33- 

92 

89 ‘939 

34- 

100 

98-835 

35- 

I3-I 

76-328 

36. 

16-4 

74‘  ‘  4 

37- 

5 

7I-H9 

38. 

21 

69-494 

39- 

21 

67-17 

40. 

24 

67‘345 

41. 

22 

68-519 

42. 

7 

9086 

fractionally  with  ammonia.  As  it  was  found  that  the 
tendency  of  the  precipitate  to  re-dissolve  was  considerably 
diminished  by  increasing  the  amount  of  water  present, 
the  solution  here  taken  contained  only  o-ig6  per  cent  of 
the  sulphate  instead  of  about  9  per  cent.,  as  in  the  previous 
cases.  Even  here,  however,  it  is  seen  that  a  very  con¬ 
siderable  re-solution  takes  place,  each  precipitate  given  in 
the  table  being  obtained  by  the  addition  of  equal  quan¬ 
tities  of  ammonia.  In  the  last  of  these  experiments  (42) 
the  alkali  was  present  in  slight  excess.  The  results  here 
obtained  are  curious,  and  when  represented  diagrammati- 
cally  form  a  curve  very  similar  both  in  general  form  and 
in  position  to  those  obtained  from  the  experiments  with 
sodium  carbonate.  The  precipitate  decreases  at  first  in 
basicity,  and  after  remaining  for  some  time  (during  the 
precipitation  of  45  per  cent  of  the  alumina)  practically  con¬ 
stant  in  composition,  becomes  more  basic,  till  it  consists 
of  almost  pure  aluminium  hydrate.  But  even  the  apparent 
constancy  in  composition  of  the  precipitate  in  the  experi¬ 
ments  39  and  40  cannot  be  assumed  to  be  real,  for  both 
these  precipitates  may  very  well  consist  of  some  less 
basic  substance  mixed  with  one  approaching  in  composi¬ 
tion  to  that  of  experiment  38  on  the  one  hand,  and  that 
of  41  on  the  other.  Moreover,  a  sulphate  containing 
about  67-25  per  cent  alumina  does  not  correspond  suffi¬ 
ciently  closely  to  any  definite  chemical  compound  even 
to  suggest  its  being  such. 

To  a  49  per  cent  solution  of  alumina  sulphate  small 
portions  of  ammonia  were  added  during  the  course  of 
three  days  till  the  precipitate  no  longer  re-dissolved. 
The  solution,  after  having  been  filtered  and  set  aside  for 
four  or  five  days,  was  found  to  have  deposited  a  precipi¬ 
tate,  which  on  analysis  proved  to  contain  6775  per  cent 
of  alumina.  The  filtrate  continued  to  form  a  further 
deposit  for  some  weeks  longer. 

These  experiments,  therefore,  afford  no  confirmation 
whatever  of  Maus’s  statement  that  the  sulphate  A1203,S03 
(containing  56-06  per  cent  of  A1203)  is  obtained  by  the 
treatment  of  the  normal  sulphate  with  an  alkali,  nor  do 
they  tend  to  show  that  the  precipitates  which  are  really 
formed  in  this  reaction  are  definite  chemical  compounds 
at  all. 

(To  be  continued.) 


Formation  of  Two  Bibasic  Acids,  the  Sebacic  and 
Suberic,  in  the  Distillation  of  Crude  Fatty  Acids  in 
a  Current  of  Superheated  Steam. — A.  Cahours  and  E. 
Demargay. — The  distillation  of  crude  fatty  acids  in  a 
current  of  superheated  steam  splits  them  up  into  saturated 
hydrocarbons,  homologues  of  marsh-gas,  in  acids  of  the 
acetic  group  belonging  to  the  normal  series,  and  finally 
into  two  bibasic  acids,  homologues  of  succinic  acid,  i.e., 
the  suberic  and  sebacic,  compounds  which  are  formed  on 
submitting  fatty  acids  of  high  molecular  weights  to 
oxidising  agents.— Comp tes  Reudus.  I 
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ESTIMATION  OF  ALKALOIDS  BY  POTASSIUM 
MERCURIC  IODIDE. 

By  ALBERT  B.  PRESCOTT. 

(Concluded  from  p.  115.) 


Regarding  the  lodomercurate  Precipitation  of  Atropine , 
Mayer  states*  that  the  precipitate  is  (Ci7H23N03HI)2HgI2, 
“  one-half  the  mercury  of  the  test-liquor  remaining  in 
solution.”  He  also  makes  the  same  remark  again,  thusf 
“  The  compounds  formed  are  hydriodates  of  the  base  with 
iodide  of  mercury  ;  in  consequence  of  which  [?]  a  part  of 
the  mercury  used  for  precipitation  remains  in  solution.” 
How  it  could  be  true  that  any  part  of  the  mercury  used 
for  precipitation  remains  in  solution  I  am  unable  to  under¬ 
stand,  and  qualitative  tests  indicate  that  it  is  not  true. 
When  Mayer’s  solution  is  added  to  alkaloid  acidulate 
solution,  not  quite  to  complete  precipitation  of  the  alka¬ 
loid,  and  filtered,  the  filtrate  yields  no  mercury  beyond 
that  trace  due  to  the  water  solubility  of  the  precipitate 
itself.  Charging  the  filtrate  with  hydrogen  sulphide,  the 
solution  is  but  slightly  darkened,  with  no  precipitate,  and 
the  same  slight  darkening  is  obtained  with  dydrogen  sul¬ 
phide  in  the  final  water  washings  of  the  precipitate.  (The 
mercury  of  Mayer’s  solution  is  changed  to  precipitate  of 
mercuric  sulphide  by  action  of  hydrogen  sulphide,  and  so 
is  that  of  the  alkaloid  iodomercurate  precipitates.)  This 
evidence  that  no  part  of  the  mercury  of  the  reaction  is 
left  in  solution  was  obtained  with  quinine,  morphine, 
aconitine,  and  atropine  ;  and  obtained,  alike,  with  Mayer’s 
solution  as  it  is,  and  with  Mayer’s  solution  which  had 
been  saturated  with  mercuric  chloride. 

It  certainly  appears,  then,  that  all  the  mercury  of  a 
potassium  iodide  solution,  as  well  as  all  the  iodide  essen¬ 
tial  to  the  solubility  of  the  same,  enter  into  the  precipi¬ 
tates  with  the  alkaloids, — save  only  such  traces  as  corre¬ 
spond  to  the  solubility  of  these  precipitates.  In  accord 
with  this  conclusion,  regarding  the  iodide,  the  equation 
for  strychnine  precipitation  was  proposed  with — 
KIHgI2+3KI,  instead  of  (KI)2HgI2+2KI, 
for  Mayer’s  solution.  Now,  regarding  the  mercury — the 
element  never  in  excess  in  our  reagent — it  has  to  be  ad¬ 
mitted,  when  we  disprove  Mayer’s  inexplicable  statement 
for  the  atropine  precipitation,  that  “  one-half  the  mercury 
of  the  test-liquor  remains  in  solution,”  we  return  to  an 
apparent  dilemma — a  contradiction  as  to  the  ratio  between 
atropine  and  mercury,  as  follows  :  — 

Ci7H23N03  to  Hg,  from  volumetric  indications  :  Mayer, 
0-0145;  Dragendorff,  0-0125  ;  Gunther,  0-0193  ;  the  ratio 
varied  by  conditions;  the  precipitate  somewhat  soluble. 

2CI7H23N03  to  Hg,  from  gravimetric  indications  :  Dra¬ 
gendorff,  0-0375  alkaloid  giving  0-0379 ;  0-0375  giving 
0-0386;  0-0420  giving  0-0409,  &c. ,  quite  uniform.  (Pre¬ 
cipitate  :  alkaloid  :  :  100  :  44-9.) 

The  above  atomic  ratio  for  volumetric  use  is  that  of 
o-ci45  atropine  to  each  c.c.  of  the  standard  solution  : 
1-20, oooth  of  Ci7LI23N03  (289)  to  i-20,oooth  of  HgI2+4KI 
(HgCl2  271  and  KI  gg6-6).  Mayer  gave  this,  theoretical, 
as  the  working  faCtor.J  Dragendorff  reportsg  a  large 
number  of  results,  pretty  uniform  for  0-0125  atropine  to 
each  c.c.  of  alkaloid,  when  the  conditions  were  kept  as 
follows  :  The  dilution  350  to  500  parts  for  one  of  alkaloid  ; 
the  Mayer’s  solution  diluted  with  an  equal  bulk  of  water; 
the  addition  so  slow  that  the  precipitate  may  crystallise ; 
the  end  of  the  reaction  found  by  filtering  a  few  drops  and 
adding  thereto  a  drop  of  the  standard  solution,  and  a 
correction  made  by  adding  0-00005  grm.  alkaloid  for  each 
c.c.  of  total  solution.  Gunther,  using  a  method  of  Dra- 
gendorff’s,  reports||  0-0193  to  the  c.c. 


*  Chemical  News,  vii.,  161. 

1-  Ibid.,  159. 
t  Ibid  ,  159,  160. 

§'  Werthbestimmung,  Seite  20.  Also,  in  part,  Dragendorff  and 
Koppe,  Zeit.  An.  Chemie,  6,  309,  (1867). 

||  Zeit.  f.  an.  Chemie,  8,  476  (1869). 
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Estimation  of  Alkaloids  by  Potassium  Mercuric  Iodide . 


For  the  atomic  ratio  found  in  gravimetric  analysis  of 
the  atropine  precipitate,  having  only  half  as  much  mer¬ 
cury  to  alkaloid  as  Mayer’s  volumetric  ratio,  I  can  only 
cite  the  experiments  of  Dragendorff,*  but  they  seem  to  be 
sufficient.  The  atropine,  in  acidulate  solution  of  350  to 
400  parts,  is  precipitated  by  a  slight  excess  of  Mayer’s 
solution,  the  precipitate  left  twenty-four  hours  to  subside, 
well  washed,  dissolved  in  alcohol,  and  this  evaporated  to 
dryness  at  xoo°  C.  Eight  trials  are  reported,  with  results 
ranging  as  quoted  above.  Mayer  gives  no  data  for  the 
formula  he  states,  (C17H23N03HI)2HgI2.  The  discrep¬ 
ancy,  then,  is  to  be  acknowledged  as  an  admonition  to 
return  to  further  investigation.  The  molecular  formula 
of  atropine  obtains  support  from  the  late  synthetic  ad¬ 
vances  of  Ladenburg  ;f  but  it  is  an  alkaloid  liable  to  decom¬ 
position,  and  consequent  impurity,  whereby  our  perplexity 
may  have  arisen.  Also,  the  composition  of  the  iodomer- 
curate  may  change  in  being  washed  with  water. 

In  the  Precipitation  oj  Morphine  as  iodomercurate,  it  is 
well  established  that,  when  the  dilution  is  200  parts  of 
acidulate  solution  for  1  part  of  alkaloid,  each  c.c.  of 
Mayer’s  solution  precipitates  very  nearly  0-020  of 
morphine  crystallised,  or  o-oi9  of  morphine  anhy¬ 
drous.  The  alkaloidal  crystals,  Ci7Hi6N03H20  =  303, 
are  constant  on  the  water-bath,  becoming  anhydrous, 
Ci7HigN03  =  285,  at  120°  C.  The  facftor  o-020  to  the  c.c. 
was  given  by  Mayer,  and  is  sustained  by  Kubly  and 
Dragendorff,  who  make  the  proviso  that  the  dilution  should 
be  200  to  i.{ 

In  trials  that  I  have  made  with  crystallised  morphine  I 
have  found  the  ratio  of  0-020  to  1  c.c.  to  give  results 
coming  near  to  the  quantity  taken,  but  apt  to  fall  a  little 
below.  §  The  solubility  of  the  precipitate  must  not  be  dis¬ 
regarded  :  in  dilutions  of  1  to  4000  the  reaction  does  not 
appear.  In  the  ratio  of  0’0202  grm.  crystallised  morphine 
to  the  c.c.  we  have  of  2Ci7HigN03H20  for  3Tr^nTy  of 

(HgI2  +  4KI)  in  Mayer’s  solution  ;  or  4  molecules  of  alka¬ 
loid  for  3  atoms  of  mercury,  indicating  for  the  precipitate 
(C17HigN03)4(HI)*(HgI2)3. 

The  following  analyses  of  the  precipitate  were  made  by 
Messrs.  Judson  and  Payne,  following  the  method  pre,‘ 
viously  reported — the  same  used  for  strychnine. 


ments,  with  the  test  for  iodine  in  the  filtrate,  admit  the 
following  equation : — 


2(CI7HI9N03)2H2S04+(KI)4(HgI2)3  +  8KI  = 

(CT7HTnN0,HI)THgI2l,  +  8KI  +  2K2S04. 


In  the  Quinine  Precipitation,  it  is  stated  that  1  c.c.  of 
Mayer’s  solution  precipitates  0-0108  grm.  of  anhydrous 
alkaloid.  I  am  unable  to  cite  any  volumetric  determina¬ 
tions  in  support  of  this  ratio.  The  anhydrous  alkaloid  is 
obtained  at  125°  C.  The  crystallisation  water  of  the  sul¬ 
phate  is  not  uniform.  The  fadtor  o-oio8  is  sfliuu  two- 
thirds  the  molecular  weight,  324,  and  indicates  the  mole¬ 
cule  of  the  precipitate  to  be  (C2oH24N202)2(HI)  #  (Hgl2)3. 
The  percentages  obtained  by  Messrs.  Judson  and  Payne  do 
not  accord  with  this  formula,  whether  we  take  two,  three, 
or  four  of  (HI).  The  following  is  a  comparison  of  one  of 
these  formulas : — 


Calculated  from 
(C20H24N2O2)s(HI)3('HgI2)3. 

Judson  and  Payne. 

1st.  2nd.  3rd. 

Mean. 

Iodine — 

1143 

4774 

47-1° 

48-30 

47-80 

47  73 

Mercury— 

600 

25-06 

20'go 

20-10 

19-60 

20-20 

I-I  of  HI— 

3 

0-13 

— 

— 

— 

0-13 

Quinine — 

648 

27-07 

— 

— 

11 

31  94 

2394 

100-00 

100-00 

Some  time  since,  a  determination  of  the  weight  of  iodo¬ 
mercurate  precipitate  of  quinine,  made  by  Messrs.  John¬ 
ston  and  Lobb,  was  reported  by  the  writer.*  The  quinine 
taken  was  dried,  from  the  trihydrate,  at  100°  C.  The 
precipitate  was  washed,  and  dried  at  xoo°  C.  There  were 
obtained — 

1st,  from  0-280  of  quinine,  0’8oi  of  iodomercurate 
2nd,  ,,  0-280  ,,  0-824  ,, 

3rd,  ,,  0-280  ,,  0‘8l2  ,, 

Mean  „  i-ooo  „  2'goo  ,, 

If  we  accept  the  proportion  of  4-28  per  cent  of  water 
retained  in  quinine  hydrate  dried  on  the  water-bath  (Allen, 


Calculated  from 
(CwH19N03)4(HI)4(HgI2)3. 

xst. 

Judson  and  Payne. 
2nd. 

3rd. 

Mean. 

Calculated  from 
(C17H19NOa)4(HI)6(HgI2; 

Iodine  « 0 

00  1270 

42-13 

42-6 

43-o 

417 

42-43 

1524 

46-61 

Mercury  , . 

. .  600 

19-92 

177 

18-0 

19-7 

18-40 

600 

18-35 

Hof  HI  .. 

4 

0-13 

— 

0-13 

6 

0-18 

Morphine. . 

..  1140 

37-82 

— 

— 

— 

39-04 

1140 

34-86 

30X4 

100-00 

IOO'OO 

3270 

100-00 

Groves  ( loc .  cit.)  obtained  a  mean  of  42-27  per  cent 
iodine  and  22*74  per  cent  mercury,  leaving  32-91  per  cent 
morphine.  His  proposed  formula  was  Ci7HIgN03HgI3. 

In  comparison,  it  may  be  noted  that  morphine  forms 
(CI7HigN03)a(HCl)2PtCl4,  (CI7HigN03)(HCl)(HgC]2)2, 
and  (CI7HigN03)4l6. 

For  morphine,  then,  gravimetric  and  volumetric  experi- 


*  “  Werthbestimmung,  Seite  24.  Another  report  may  be  men¬ 
tioned,  one  made  by  the  present  writer,  in  1876,  from  the  work  of  Mr. 
J.  R.  Little  (Am.  Jour.  Pharm., 48,388  :  Jahresbericht  der  Phannacie, 
1876,  526);  As  the  absolute  purity  of  the  alkaloid  taken  was  not  made 
certain,  the  objedt  being  that  of  approximate  assay,  I  could  not  quote 
the  results  as  important  in  this  enquiry.  In  triplicate  trial,  o’loo  of 
atropine  gave  o‘i7o  of  precipitate.  The  precipitate  was  simply 
Water- washed  and  dried, 
f  Dent.  Chem.  Ges.  Ber.,  12,  941,  944. 

J  "  \VerthbestimmungstarkwirlceuderDroguen,”S.  86.  Zeit.  Analy. 
Chemie,  6,  321.  Results  as  follows : — 

1st.  0-0224  cryst.  morphine  to  the  c.c.  in  feebly  acid  sol. 

2nd.  0  0221  ,,  „  „  „  strongly  „ 

3rd.  0-0191  anhyd.  „  „  ,,  feebly  „ 

4th.  0-0205  „  „  „  „  strongly  „ 

S  1  he  writer  s  report  on  Morphiometric  Processes  for  Opium,  Pro. 
Am  Phar.  Assoc.  (1878),  26,  812  ;  Jour.  Chem.  Soc.  (1880),  Abstracts, 
1  . 


referred  to,  Ibid.),  we  have  2-485  of  precipitate  from.i-ooo 
of  anhydrous  quinine  ;  or  33-01  per  cent  of  alkaloid  in  the 
precipitate,  against  the  31-94  per  cent  of  Judson  and 
Payne.  Grovesf  obtained  a  mean  of  23-25  per  cent  of 
mercury,  and  46-60  per  cent  of  iodine,  in  the  precipitate. 

From  the  Berberine  Precipitate  Messrs.  Judson  and 
Payne  obtained  a  mean  of  4-17  per  cent  (40-8,  41-0,  37-7) 
of  iodine,  and  a  mean  of  7-73  (7-5,  77,8-0)  per  cent  of 
mercury,  leaving  a  mean  of  52-10  per  cent  of  alkaloid. 
In  1876  I  reported^  some  results  of  work  by  Mr.  Beach, 
giving  very  nearly  2  parts  iodomercurate  from  x  part  of 
berberine.  Excess  of  the  standard  solution  did  not  vary 
the  weight  of  the  precipitate. 

Certainly  it  is  desirable  to  have  analyses  of  these  preci¬ 
pitates  with  diredt  estimations  of  the  alkaloids  in  them, 
otherwise  the  question  of  hydration  is  unsettled.  The 
quantity  of  precipitate  made  from  a  solution  of  a  unit  of 


*  Am.  Jour.  Pharm.,  49,  482  (Oft.,  1877) ;  Jahresbericht  der  Phar. 
1877,  419  ;  Phar.  Jour.  Trans.  [3  1,  8,  407. 

+  Jour.  Chem.  Soc.,  11, 101. 

t  Am.  Jour.  Pharm  ,  48, 385  ;  Jahresbericht  der  Phar.,  1876, 524. 
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alkaloid  becomes  an  uncertain  datum  in  most  cases, 
owing  to  a  degree  of  solubility  of  the  precipitate. 

Some  determinations  of  the  proportions  of  iodide  and 
mercuric  salt  needful  for  solutions  were  made  by  Mr.  Hugo 
-Lupin ski,*  and  should  be  here  reported.  Four  twentieth- 
normal  solutions  were  made,  as  follows  :  — 

No.  1.— Mercuric  chloride,  13*55;  potassium  iodide, 
33*22;  water  to  1  litre.  HgCl2  +  4KI  =  HgI2  +  2KI  +  2KCl. 
Some  red  mercuric  iodide  remained  undissolved.  This 
dissolved  when  heated,  and  crystallised  on  cooling. 

No. 2. — Mercuric  chloride,  13*55;  potassium  iodide, 33*22 ; 
potassium  bromide,  2*9825  ;  water  to  1  litre. 

HgCl2+4KI+4KBr=HgI2+2KI  +  jKBr+2KCl. 
Complete  solution  required  heat,  and  on  cooling  there  was 
a  crystalline  deposit  of  red  iodide  of  mercury. 

No.  3 — Mercuric  chloride,  13*55;  potassium  iodide, 
33*22;  potassium  bromide,  5*965  ;  water  to  1  litre. 

HgClg + 4KI + KBr = Hgl2 + 2KI  +  KBr + 2KCI. 
Dissolved  readily,  and  did  not  deposit  on  standing  four 
Weeks. 

Solution  No.  3  was  used,  with  the  idea  that  it  furnished 
potassium  mercuric  iodide  of  the  more  stable  composition 
Of  (KI)2HgI2,  with  no  excess  of  iodide,  and  in  a  permanent 
Solution.  It  was  thought  that,  with  most  alkaloids,  the 
bromide  would  not  readt  at  all. 

Using  this  solution,  No.  3,  Mr.  Lupinski  made  a  diligent 
search  for  an  indicator  of  the  end  of  the  reaction,  with  alka¬ 
loids  : — (1)  A  paper  wet  with  saturated  mercuric  chloride 
and  dried  was  used — to  reveal  the  presence  of  an  excess  of 
the  standard  solution  in  estimation  of  alkaloids.  The 
indicator  worked  well,  except  that  it  was  not  delicate 
enough.  (2)  A  solution  of  potassium  and  ammonium 
hydrates,  to  give  the  mercurammonium  iodide,  when 
excess  of  the  reagent  was  attained,  with  alkaloid  acidulous 
^solutions.  The  alkali  hydrates  readt  with  the  alkaloid 
precipitates,  and  therefore  do  not  serve.  (3)  A  solution  of 
-iodic  acid  and  starch,  to  show  when  excess  of  soluble 
aodide  had  been  attained.  This,  too,  readied  with  the 
precipitates,  and  was  inoperative. 

A  proposition  was  made  by  Mr.  Mayerf  to  find  tbe  end 
'of  the  reaction  by  adding  excess  of  the  Mayer’s  solution, 
■and  then  “without  filtering  ”  titrating  back  with  tenth- 
normal  solution  of  silver  nitrate,  using  normal  chromate 
of  potassium  as  an  indicator  in  the  common  way.  Each 
o.c,  of  the  standard  potassium  mercuric  iodide  to  require 
4  c.c.  of  the  corresponding  silver  solution.  Mr.  Lupinskij 
calls  attention  to  the  essential  defedt  in  this  plan,  that  it 
disregards  the  accumulation  of  the  potassium  chloride  of 
Mayer’s  solution  during  the  precipitation  of  alkaloids. 
Also,  the  excess  of  potassium  iodide  would  interfere  in 
the  same  way.  The  erroneous  results  of  titrating  back 
with  Mayer’s  solution  may  be  placed  before  the  eye  by  an 
equation  for  the  morphine  precipitation  (given  before 
Without  statement  of  the  chloride  present) : — 

2(CI7HIgN03)2H2S04+3(HgI2+4KI  +  2KCl)  = 

(CI7HI9N03HI)4(HgI2)3  +  8KI  +  6KCl  +  2K2S04. 

With  no  excess  of  the  Mayer’s  solution,  there  are  still 
8KI  +  6KC1  to  titrate  back  with  the  silver  solution.  Mr. 
Mayer  offers  this  use  of  the  silver  solution,  “  where  no 
colouring  matters,  or  substances  affedting  nitrate  of  silver, 
are  present.”  On  trial  some  time  ago  I  found  that  some 
of  the  alkaloid  iodomercurate  precipitates  gradually  de¬ 
compose  silver  nitrate  in  solution  by  contadt  at  common 
temperatures. — American  Chemical  journal. 


Oxygen,— -It  is  said  that  MM.  Brin  have  greatly  im¬ 
proved  Boussingault’s  process  for  the  manufacture  of 
oxygen  by  alternately  peroxidising  and  re-oxidising  barium 
oxide.  The  material  employed  after  being  re-used  400 
times  was  found  not  to  be  deteriorated.  MM.  Brin  cal¬ 
culate  on  being  able  to  supply  oxygen  on  the  large  scale 
-at  12  to  15  centimes  per  cubic  metre. — Les  Mondes. 

*  “  Graduation  Thesis,”  Univ.  Mich.,  1878. 

+  Chemical  News,  vol.  vii.,  p.  159. 

f  “  Thesis,"  before  cited.; 


MAGNESIUM  AND  SODIUM  THIOCARBONATES. 

By  I.  TAYLOR,  Christ  Church,  Oxford. 

Magnesium  Thiocarbonate  may  be  prepared  in  the  follow¬ 
ing  manner  : — A  strip  of  magnesium  ribbon  is  coiled  about 
a  piece  of  platinum  foil,  which  is  placed  in  a  flask,  and 
covered  half  with  carbon  disulphide,  the  remaining  half 
with  water.  In  a  few  hours  the  water  acquires  a  light 
yellow  tint,  which  deepens  in  two  or  three  days  to  a  bright 
golden  yellow.  Magnesium  thiocarbonate  is  formed,  car¬ 
bon  monoxide  and  hydrogen  gases  being  at  the  same  time 
evolved,  probably  according  to  this  equation  — 

3CS2+Mg2  +  H20  =  2MgCS3-fC0  +  H2. 

The  same  decomposition  occurs,  but  more  slowly,  if  a 
spiral  of  magnesium  ribbon  is  used  without  the  platinum 
foil. 

Sodium  Thiocarbonate  may  be  obtained  by  decomposing 
water,  in  presence  of  carbon  disulphide,  with  sodium 
amalgam.  Carbon  disulphide  is  placed  in  a  flask  and 
water  added,  then  a  quantity  of  sodium  amalgam.  The 
flask  is  shaken  well.  Sodium  thiocarbonate  is  rapidly 
formed,  carbon  monoxide  and  hydrogen  gases  being 
evolved,  probably  thus — 

3CS2+Na4+H20  =  2Na2CS3  +  C0  +  H2, 


LOCH  KATRINE  WATER. 

The  annual  report  on  Loch  Katrine  water,  prepared  by 
Professor  E.  J.  Mills,  D.Sc.,  F.R.S.,  of  the  Young 
Laboratory  of  Technical  Chemistry,  Anderson’s  College, 
has  been  published.  The  report  refers  to  the  twelve 
months  from  March,  1881,  to  February,  1882,  inclusive. 
The  composition  is  represented  in  parts  per  100,000;  these 
numbers  can  be  converted  into  grains  per  gallon  by  multi¬ 
plying  by  07.  The  mean  composition  and  mean  departure 
therefrom  are  as  follow : — 


Com- 

Mean 

depar- 

Meaii 

departure 

position. 

ture. 

per  cent. 

Total  solic  impurity  .. 

..  3-001 

0*073 

2*4 

Organic  carbon 

..  0*140 

0*009 

6*4 

Organic  nitrogen  .. 

..  0*017 

0*003 

XI*I 

Ammonia  . 

0*000 

0*0 

Nitric  nitrogen 

. .  0*008 

0*001 

12*5 

Total  combined  nitrogen 

..  0*025 

0*003 

12*0 

Chlorine . 

0*024 

3-8 

Hardness  (total)  .. 

0*08 

8*o 

Mean 

By  way  of  contrast  the  corresponding  figures 

for  last  year 

are  appended 

Com- 

Mean 

depar- 

Mean 

departure 

position. 

ture. 

per  cent. 

Total  solid  impurity  . . 

..  2*938 

0*071 

2*4 

Organic  carbon  . . 

•  •  0*133 

0*020 

14*9 

Organic  nitrogen  . . 

0*002 

137 

Ammonia  . . 

0*000 

0*0 

Nitric  notrogen 

. .  0*007 

0*001 

8*9 

Total  combined  nitrogen 

. .  0*023 

0*003 

iro 

Chlorine . 

..  0*618 

0*023 

37 

Hardness  (total)  . . 

..  1*01 

0*08 

7'9 

Mean  . .  . .  . . 7*8 

The  average  percentage  variation  during  the  last  six 
years  has  been  successively  56,  27,  13,  6*9,  7*8,  7*03. 

Total  Solid  Impurity. — This  was  at  a  minimum  (2*89  in 
July),  and  a  maximum  (3*12)  in  December.  Its  general 
character  was  such  as  to  impart  a  pale  brown  colour  to 
the  water,  with  only  a  slight  turbidity.  Its  avarage 
amount  has  been  a  little  more  than  last  year. 
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Organic  Carbon. — This  has  increased  0-007  since  last 
year.  Minimum  (0-127)  in  June;  maximum  (0-151)  in 
February. 

Organic  Nitrogen. — Minimum  (0-012)  in  July;  maxi¬ 
mum  (0-027)  in  March. 

Ammonia. — The  continued  entire  absence  of  ammonia 
is  a  remarkable  circumstance  in  conneCtiou  with  urban 
supply. 

Nitric  Nitrogen. — This  element  maintains  its  smallness 
and  almost  constancy  of  amount. 

Total  combined  Nitrogen. — This  was  somewhat  more 
than  last  year.  Minimum  (o-oig)  in  July;  maximum 
(0-034)  in  March. 

Chlorine. — Chlorine  continues  to  increase,  being  about  2 
per  cent  higher  than  in  the  preceding  annual  period. 
Maximum  (0-7)  in  February. 

Hardness. — The  saline  compounds  which  impart  hard¬ 
ness  to  this  water  are  nearly  the  same  in  amount  as  last 
year.  Maximum  (1-2)  in  February;  minimum  (0-71)  in 
April. 

Dissolved  Gases. — The  amount  of  these  has  been  once 
determined  during  the  year,  in  January.  The  results  are 
stated  in  volumes  per  cent. 

Carbon  dioxide.  Oxygen.  Nitrogen.  Total. 

0-02  0-30  1-46  178 

The  carbon  dioxide  was  remarkably  low,  and  the  oxygen 
rather  low. 

Temperature. — The  minimum  was  40  C.  (  =  39-2  F.)  in 
March.  Maximum  was  12-6°  C.  (  =  56-5  F.)  in  August. 
Mean,  8-6°  C.  (  =  47-5  F.). 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 

Thursday,  March  16,  1882. 


Prof.  H.  E.  Roscoe,  President,  in  the  Chair. 

The  following  certificates  were  read  for  the  first  time  : — 
W.  J.  Kemp,  P.  W.  Squire,  L.  Taylor.  During  the  evening 
a  ballot  was  held,  and  the  following  gentlemen  were 
declared  by  the  Scrutineers,  Drs.  Plimpton  and  Thorne, 
duly  elected  Fellows  of  the  Society: — H.  S.  Billing,  J. 
Brown,  H.  IT.  Crawley,  T.  Donnelly,  U.  K.  Dutt,  W. 
Fowler,  N.  Graham,  A.  Hartley,  A.  Hill,  R.  Mar,  J.  T. 
Smith,  F.  Vacher. 

Dr.  Armstrong  read  a  paper  “  On  Valency,”  with 
special  reference  to  methods  of  writing  rational  formulae, 
and  the  existence  of  so-called  molecular,  as  distinct  from 
atomic,  compounds.  The  definition  of  valency,  at  present 
most  in  accordance  with  the  views  of  the  majority  of 
chemists,  is  probably  the  following : — The  valency  of  a 
radicle  is  its  combining  or  displacing  power  in  terms  of 
hydrogen  atoms,  a  radicle  being  monad,  dyad,  triad,  or 
tetrad,  according  as  it  is  capable  of  combining  with  or 
displacing  one,  two,  three,  or  four  atoms  of  hydrogen,  or 
the  equivalent  amount  of  some  other  simple  or  compound 
radicle.  Some  chemists  maintain  that  a  given  radicle  has 
a  fixed  valency ;  others  that  valency  is  variable ;  but  as 
the  latter  for  the  most  part  consider  that  the  latent 
affinities  of  an  unsatisfied  radicle  in  some  way  neutralise 
each  other,  the  difference  is  to  a  great  extent  one  of  words. 
It  is  remarkable  that  those  who  hold  atomicity  to  be 
variable  have  hesitated  to  confer  higher  functions,  for 
example,  than  pentadic  on  phosphorus,  or  hexadic  on 
sulphur,  and  that  only  one  element  belongs  to  the  class  of 
oCtads.  It  appears  to  be  very  generally  held  that  the 
valency  of  a  radicle  is  not  necessarily  determined  by  refer¬ 
ence  to  its  compounds  with  monad  elements,  but  that  its 
compounds  with  polyad  elements  are  also  available.  We  , 
are  also  accustomed  to  the  statement  that  with  few  ex-  1 


ceptions  a  given  radicle  always  manifests  either  an  even 
or  uneven  valency,  and  not  an  even  valency  at  one  time 
and  an  uneven  valency  at  another.  These  views  are  at 
the  basis  of  our  present  system  of  writing  developed 
rational  formulae.  As  an  outcome  of  this,  we  have  the 
division  of  compounds  into  atomic  and  molecular:  the 
first  consisting  of  those  bodies  for  which  rational  formulae 
may  be  constructed  on  the  basis  of  certain  hypothetical 
conceptions  of  the  valency  of  the  constituent  elements ; 
the  second  comprising  all  those  for  which  rational  formulae 
cannot  be  thus  constructed.  The  author  then  considered 
the  hydrocarbons,  as  this  class  of  bodies  plays  such  an 
important  part  in  modern  theoretical  chemistry.  Our 
views  of  the  constitution  of  the  hydrocarbons  are  based  on 
the  assumption  that  in  them  carbon  is  uniformly  a  tetrad, 
and  that  methane,  CH4,  is  to  be  represented  by  a  sym¬ 
metrical  formula.  It  appears  to  be  generally  agreed  that 
we  are  to  regard  the  hydrocarbons  of  the  paraffin,  or 
C n  H2»+j2  series,  as  the  parent  series  from  which  all  other 
series  of  carbon  compounds  are  more  or  less  direftly 
derived.  As  to  the  series  C n  H2»,  the  first  term  of  this 
series  is  C2H4.  Now  four  formulae  may  be  assigned  to 

c2h4- 


H  H 

1  I 

H  H 

H  H 

1  1 

H  H 

1  1 

1  1 

C  =  C 

1  1 

— C  —  C— 

1  1 

H— C  —  C— 

H— C-C 

|  | 

|  | 

|  | 

1 

H  H 

H  H 

H 

H 

W 

(3) 

(4) 

Now  all  attempts  to  produce  a  hydrocarbon  of  unsym- 
metrical  constitution,  as  3  and  4,  have  failed,  and  it  has 
become  almost  a  dogma  to  accept  No.  1  as  the  correct 
formula.  Whether  we  assign  the  formula  1  or  2  to 
ethylene,  there  can  be  but  little  doubt  that  only  one  of 
these  forms  of  combination  is  possible,  for  we  only  know 
one  ethylene.  The  first  term  of  the  C »  H.211—2  series, 
acetylene,  C2H2,  has  by  general  consent  the  formula 
corresponding  to  No.  1  of  ethylene.  Acetylene  has  the 
remarkable  property  of  forming  metallic  derivatives,  and 
it  seems  that  only  one  of  the  hydrogen  atoms  becomes 
displaced.  The  author  then  considered  the  C »  H2n~6 
series,  which  includes,  besides  the  benzene  series,  dipro- 
pargyl,  which  behaves  like  an  acetylene,  but  can  exchange 
two  atoms  of  hydrogen  for  metallic  radicles,  and  has  a 
considerably  higher  heat  of  combustion  than  benzene. 
The  various  formulae  proposed  for  benzene  were  then 
discussed,  the  least  objectionable  being  the  well-known 
formula  of  Kekule  ;  but  on  the  whole  the  author  prefers 
the  formula  first  suggested  by  Lothar  Meyer — 


C 


C 


in  which  the  carbon  atoms  have  free  affinities,  and  pro¬ 
poses  a  simple  hexagon  as  the  most  satisfactory  symbolic 
embodiment  of  our  knowledge  of  benzene  and  its  com¬ 
pounds.  Lossen  and  Bruhl  have  from  somewhat  different 
arguments  also  advocated  this  view.  Lossen,  moreover, 
states  that  in  our  present  state  of  knowledge  it  is  impos¬ 
sible  to  express  in  a  rational  formula  more  than  this,  viz., 
with  what  other  atoms  each  individual  atom  in  the  mole¬ 
cule  is  direCtly  united.  Lossen  defines  valency  of  an 
atom  as  the  number  expressing  how  many  atoms  are 
direCtly  combined  with  it.  In  this  sense  valency  is 
variable ;  but  experience  shows  that  every  polyad  atom 
has  a  highest  or  limiting  value,  and,  as  the  lower  values 
are  all  included  in  it,  in  this  sense  valency  is  constant. 
The  author  then  refers  to  the  views  of  J.  Thomsen  on  the 
constitution  of  benzene,  and  gives  various  reasons  why  as 
a  chemist  he  dissents  from  his  conclusions.  Prof. 
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Hartley’s  results  are  also,  in  the  opinion  of  the  author, 
not  conclusive  as  to  the  constitution  of  benzene.  In  con¬ 
clusion  the  author  briefly  considered  the  question  of 
double  salts,  as  K2P.Cl6,  K2FeCl4,  &c.  The  latter  com¬ 
pound  is  undoubtedly  a  ferrous  compound, but  the  chlorine 
might  be  polyvalent,  and  so  hold  the  potassium  on  to  the 
iron.  Some  of  these  so-called  molecular  compounds  are 
more  stable  than  the  simpler  atomic  compounds.  Thus 
PtCl4  is  a  very  unstable  substance  compared  to  K2PtCl6  ; 
and,  again,  HC1042H20  is  more  stable  than  HC104. 

Dr.  Wright  drew  attention  to  a  symbol  for  benzene, 
which,  though  resembling  Ladenburg’s,  was  essentially 
different.  It  represented  the  atoms  of  carbon  as  collected  at 
the  corners  of  a  triangular  prism.  As  regards  the  double 
salts  it  seemed  to  him  that  the  polyvalency  belonged  to  the 
chlorine  rather  than  to  the  metal,  and  that  the  formulae 
might  be  written  very  similarly  to  those  of  the  carbonates. 

Mr.  Fisher  said  that  Dr.  Armstrong,  in  discussing  the 
formula  of  benzene,  hardly  seemed  to  have  the  courage  of 
his  convictions.  The  criterion  of  valency  was  the  power 
of  an  element  to  combine  with  H  :  thus  in  acetylene 
carbon  is  a  dyad,  in  ethylene  a  triad,  &c.  There  was 
great  danger  of  reasoning  in  a  circle  ;  if  hydrogen  be  taken 
as  the  unit  of  valency,  then  in  H20  oxygen  is  a  dyad, 
but  in  a  compound  like  NO  we  have  lost  all  connection 
with  hydrogen,  and  it  is  best  to  say  N  and  O  are  in  this 
compound  both  monads,  and  so  in  benzene  carbon  is  a 
triad.  The  double  salts  seemed  in  many  cases  to  be  truly 
atomic  compounds.  Thus  if  chlorine  be  passed  into  a 
solution  of  pure  PbCl2  no  combination  takes  place,  but  if 
HC1  or  KC1  be  present  a  compound  containing  PbCl4  is  at 
once  formed,  and  these  compounds  are  quite  stable,  and 
are  just  as  truly  atomic  compounds  as  PbS04. 

The  President  said  that  the  more  we  considered  the 
subjeCl  the  more  difficult  it  seemed  to  come  to  a  conclu¬ 
sion,  either  as  to  fixed  or  variable  valency,  and,  as  Dr. 
Williamson  pointed  out,  valency  seemed  to  be  a  function 
of  temperature.  In  some  respeCts  valency  had  been  of 
great  use,  as,  for  instance,  in  connection  wtth  Mendel- 
jeff’s  law. 

“  On  the  Preparation  of  Diethyl-naphthylamine ,”  by  B. 
E.  Smith.  The  author  prepared  this  substance  by  the 
aCtion  of  ethyl-bromide  upon  naphthylamine,  at  ioo°  to 
i2o° :  it  is  a  pale  straw-coloured  oil,  boiling  at  290°.  By 
the  addition  of  hydrochloric  acid  the  hydrochloride  was 
obtained,  very  soluble  in  hot  water.  Nitroso-diethyl- 
naphthylamine  was  also  prepared.  The  properties  and 
analyses  of  these  bodies  are  given  in  the  paper. 

“  On  the  Action  of  Sulphuric  Acid  upon  Diethyl-naph- 
thylamine  at  High  Temperatures ,”  by  B.  E.  Smith.  A 
base  [CI0H6N(C2Hs)2]2,  cryystallising  in  needles,  was 
formed — an  acid  having  the  formula  Ci0H6N(C2H5)2. 
S020H  was  also  studied. 

“  On  the  Action  of  Phosgene  Gas  upon  Diethyl-naph¬ 
thylamine  ,”  by  B.  E.  Smith.  Three  colourless  crystalline 
bodies  were  obtained.  Two  were  isomeric,  having  the 
formula — 

/C0C.1 

cioh6< 

\N(C2H5)2. 

The  formula  of  the  third  is — 

CO— CIOH6N(C2H5)3 

/ 

CI0H5N(C2Hs)2 

CO— C1oH6N(C2H5)2. 

“  On  some  Constituents  of  Resin  Spirit ,”  by  G.  H. 
Morris.  The  author  gives  a  resume  of  previous  researches 
on  the  subject,  It  has  long  been  known  that  the  lower 
fractions  of  resin  spirit  yield,  on  standing  for  some  time, 
especially  if  loosely  stoppered,  a  crystalline  substance. 
These  crystals  have  been  analysed  by  Tichborne,  Mills, 
and  Anderson.  The  results  of  the-  author  agree  with 
hose  of  Anderson.  The  crystals  have  the  formula 
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C7HI402,H20.  The  anhydrous  body,  C7HI402,  was  also 
analysed  ;  its  vapour  density,  by  Hofmann’s  method,  was 
63-6,  theory  requiring  65.  These  crystals  are  formed  most 
plentifully  by  the  fraction  of  resin  spirit,  boiling  at  ioo°  to 
105°.  The  author  succeeded  in  separating  a  hydrocarbon 
which  had  the  formula  (C7HI2)2  of  diheptine.  Vapour 
density  found  94‘23.  Ic  is  from  this  hydrocarbon  that  the 
above  crystals  are  formed.  The  author  has  studied  the 
aCtion  of  nitric  acid  on  heptine ;  the  products  are  C02, 
formic,  acetic,  butyric,  and  succinic  acids,  and  a  small 
quantity  of  dinitro-heptylene.  The  aCtion  of  nitric  acid, 
of  acetic  anhydride,  and  of  bromine  on  the  crystals  has 
been  investigated.  The  author  concludes  that  the  hydro¬ 
carbon  heptine  is  probably  methyl-propyl-allylene. 

“  Contributions  to  the  Chemical  History  of  the  Aromatic 
Derivatives  of  Methane,'1'  by  R.  Meldola.  In  1877,  by 
the  aCtion  of  benzyl-chloride  upon  diphenylamine,  the 
author  obtained  a  viscid  oily  body,  which,  by  oxidation 
with  arsenic  acid,  formed  a  green  colouring-matter,  “  viri- 
din.”  Since  that  time  the  author  has  proceeded  with  the 
investigation  of  this  reaction.  The  colouring-matter  is 
the  hydrochloride  of  a  new  base — 

HO  /C6H4NHC6H5 

c6h5c  < 

\C6H.NHC6H3. 

The  diphenylamine  green  is  produced  by  a  reaction  analo¬ 
gous  to  that  by  which  malachite  green  is  produced  from 
its  base.  The  base  is  thus  diphenyl-diamido-triphenyl- 
carbinol.  The  diphenylamine  green  can  be  obtained  more 
advantageously  by  employing  benzo-trichloride.  The  salts 
of  diphenylamine  green  are  mostly  insoluble  in  water. 
The  author  has  examined  the  optical  properties  of  the 
green,  and  the  sulphonic  acids  produced  by  the  aCtion  of 
sulphuric  acid.  He  also  discusses  the  constitution  of  the 
green  and  its  relations.  The  author  has  studied  some 
other  products  formed  by  the  aCtion  of  benzyl-chloride 
upon  diphenylamine  in  the  presence  of  zinc  chloride. 
One  of  the  products  was  a  white  pulverulent  substance, 
phenyl-amido-diphenyl-methane,  C19Hi7N  ;  another,  ob¬ 
tained  by  increasing  the  quantity  of  benzyl-chloride, 
was  probably  benzyl-phenyl-amido- diphenyl-methane, 
C26H23N.  The  aCtion  of  benzyl-chloride  upon  aniline  was 
also  studied.  As  a  general  result  it  appears  that  when 
benzyl-chloride  aCts  upon  amines  at  a  high  temperature, 
or  at  a  lower  temperature  in  the  presence  of  zinc  chloride, 
the  hydrogen  of  the  aromatic  nucleus  is  attacked  ;  and  in 
cases  where  the  amido-group  contains  any  replaceable 
hydrogen,  or  other  radicle,  substitution  likewise  takes 
place  in  the  group,  with  the  formation  of  substituted 
amido-derivatives  of  diphenyl-methane. 

“  On  Pentathionic  Acid"  (Part  II.),  by  Watson  Smith 
and  T.  Takamatsu.  The  authors  reply  at  some  length  to 
the  criticisms  of  Lewes,  Spring,  and  Curtius,  and  give  the 
results  of  some  further  investigations  of  the  subject,  on 
the  effeCt  of  neutralising  a  solution  of  pentathionic  acid 
in  dilute  alcohol  with  barium  carbonate,  and  on  the  effeCt 
of  solutions  of  alkalies  on  pentathionic  acid  solutions. 

The  Society  then  adjourned  to  April  6th  (Anniversary 
Meeting,  March  30th),  when  the  following  papers  will  be 
read: — “Observations  on  the  ACtion  of  Acetylic  Chloride 
on  Fumaric  Acid,”  by  W.  H.  Perkin  ;  “  Note  on  a  Conve¬ 
nient  Apparatus  for  the  Liquefaction  of  Ammonia,”  by  J. 
E.  Reynolds  ;  “  Transformation  of  Urea  into  Cyanamide,” 
by  H.  J.  FI.  Fenton  ;  “  Some  Arguments  in  favour  of 
Ladenburg’s  Prismatic  Formula  ©f  Benzene,”  by  W.  K. 
Dutt. 


THE  AMERICAN  CHEMICAL  SOCIETY.* 


The  February  meeting  of  the  American  Chemical  Society 
was  held  on  Friday  evening,  February  3rd. 

Dr.  Orazio  Lugo  was  elected  a  regular  member. 


*  Communicated  by  M.  Benjamin,  Ph.B.,  F.C.S. 
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The  first  paper  of  the  evening  was  “On  Crystallised 
Anhydrous  Grape  Sugar,"  by  Dr.  Arno  Behr. 

It  was  customary  in  the  preparation  of  the  anhydrous 
grape-sugar  to  crystallise  it  out  from  an  alcoholic  solution, 
particularly  from  that  of  methylic  alcohol,  but  Dr.  Behr 
was  led  to  believe  it  possible  that  a  simpler  method  could 
be  devised.  After  some  experimenting,  he  found  that  it 
could  be  obtained  from  the  ordinary  hydrated  solution. 
A  solution  with  12  to  15  per  cent  of  water  gave  the  best 
results.  In  the  description  of  its  properties,  Dr.  Behr 
stated  that  when  dried  in  a  current  of  dry  air  the 
crystallised  sugar  would  not  retain  more  than  two  or  three 
per  cent  moisture,  its  reaction  is  neutral,  its  melting-point 
is  between  14 1°  and  1450  C.  When  tested  by  the  polar- 
iscope  it  showed  birotation.  Dr.  Behr  then  referred 
briefly  to  its  economic  uses,  how  by  its  cheapness  it  would 
be  largely  used  by  the  confectioner,  the  druggist,  and  by 
those  who  manufacture  wines.  He  also  stated  that 
as  regards  its  sweetening  qualities,  instead  of  requiring 
twice  as  much  or  more  to  make  it  equal  to  cane  sugar,  he 
had  found  that  one  and  two-thirds  as  much  was  sufficient. 

Mr.  Nelson  H.  Darton  followed  with  a  short  paper 
“On  the  Precipitation  of  Tannic  Acid  as  Tannate  of 
Copper."  This  paper  was  a  supplementary  description  of 
Mr.  Darton’s  method,  already  read  before  the  Society.  It 
consists  in  the  precipitation  of  tannic  acid  by  the  ammonia 
sulphate  of  copper.  The  precipitate  was  tested  for 
ammonia  with  negative  results,  and  therefore  it  was  con¬ 
tended  by  Mr.  Darton  that  the  precipitate  was  composed 
of  copper  tannate  and  not  the  double  salt  as  has 
been  elsewhere  claimed. 

The  final  paper  of  the  evening  was  by  Dr.  E.  Waller,  of 
the  School  of  Mines,  Chemist  to  the  New  York  Board  of 
Health.  Its  title  was  “  On  the  Water  Supply  of  New 
York  City.”  The  object  of  this  paper  was  to  contradict 


cerlain  statements  made  by  Prof.  Leeds  in  his  recent  paper 
read  before  the  Society  and  published  in  the  Chemical 
News.  Dr.  Waller  produced  the  analysis  made  by 
Dr.  Booth  in  1843,  then  by  Dr.  Chilton,  running  between 
tke  years  1843  and  1859.  Dr.  Chandler’s  results  from 
analysis  in  1869-72,  and  finally  his  own,  which  have  been 
regularly  reported  since  1872.  These  latter  were  repre¬ 
sented  by  means  of  curve  lines  on  diagrams  which  showed 
exactly  the  amount  of  each  constituent  for  any  time  during 
the  past  nine  years.  These  we  may  condense  and  show 
by  the  following  table  : — 

PARTS  in  100,000. 


Maximum. 

Minimum. 

Average. 

Mineral  matter . 

8-44 

3-22 

5-702 

Org.  and  vol.  matter  . . 

4-40 

0-04 

I-67 

Total  solids . 

1 1  07 

4'So 

7'3S 

Hardness  . 

5'4o 

i-88 

3-21 

Oxygen  by  permanganate 
method 

0-383 

0-047 

0-180 

The  results  obtained  by  Professor  Leeds  in  comparison 
with  those  showed  from  the  above  table  were  in  several 
instances  quite  different.  Thus,  Professor  Leeds  finds 
the  total  solids  to  be  higher  than  any  result  obtained  by 
the  New  York  Board  of  Health  during  the  past  fourteen 
years.  In  other  determinations  similar  discrepancies 
were  shown  by  Dr.  Waller.  The  statement  that  the 
Croton  water  was  contaminated  by  tanneries  and  other 
factories  was  objected  to  as  incorreCt,  the  tanning  having 
long  since  ceased  on  account  of  the  scarcity  of  trees.  A 
statement  from  the  Chief  Engineer  of  the  Water  Depart¬ 
ment  was  read,  in  which  he  claimed  that  the  water  shed 
of  the  Croton  River  was  the  cleanest  of  any  from  which 
the  supply  of  drinking  water  was  obtained,  either  in  this 
country  or  abroad.  The  population  of  the  country  through 
which  the  Croton  flows  does  not  exceed  20,000  inhabi¬ 
tants,  or  about  one  person  to  every  ten  acres.  In  com¬ 
parison  with  other  cities,  the  number  of  inhabitants  to  the 
square  mile  residing  along  the  water  shed  of  Croton  was 
stated  to  be  extremely  small,  thus  : 


New  York  City. 

Population 
to  the 

Square  Mile. 

London .  270 

Boston .  229 

Brooklyn  .  119 

ScheneCtady  [ 

Conoes  -j 
West  Troy 

Albany .  77 

Poughkeepsie 
Hudson 

New  York  ..  65 

Rochester .  36 

By  arguments  such  as  the  above,  Dr.  Waller  main¬ 
tained  that  the  conclusions  reached  by  Professor  Leeds 
were  erroneous.  In  the  discussion  that  followed  certain 
of  Dr.  Waller’s  modes  of  analysis  were  criticised  by  Dr. 
Endemann,  but  his  remarks  were  »nerely  on  a  side  issue, 
and  had  no  bearing  on  the  results. 


NOTICES  OF  BOOKS. 


Experimental  Chemistry  for  Junior  Students.  By  J. 

Emerson  Reynolds,  M.D.,  F.R.S.,  &c.  Part  II. — 

Non-metals.  London:  Longmans  and  Co. 

The  author  begins  this  portion  of  his  treatise  with  a  series 
of  experiments  intended  to  show  the  properties  of  atmo¬ 
spheric  air,  at  the  same  time  remarking  that  air  is  not  a 
chemical  compound,  but  a  mere  mechanical  mixture.  He 
classes  carbon  dioxide,  water,  ammmonia,  and  ozone  as 
“  impurities,” — a  term  of  doubtful  legitimacy  in  case  of  a 
mixture.  In  the  succeeding  chapter  he  passes  on  to  ex¬ 
periments  in  illustration  of  the  compounds  of  nitrogen. 
These  experiments  must  be  pronounced  easy,  simple,  and 
well-chosen.  After  dealing  with  the  halogens  Dr.  Rey¬ 
nolds  passes  on  to  fluorine,  and  here  he  describes  a  very 
interesting  experiment,  which  we  never  remember  having 
seen  mentioned  in  an  elementary  treatise.  He  direds 
sheep’s  teeth,  powdered,  to  be  heated  in  a  test-tube  with 
concentrated  oil  of  vitriol,  when  the  tube  will  be  found 
distinctly  corroded  by  the  hydrofluoric  acid  liberated  from 
the  enamel  of  the  teeth.  Silicon  and  carbon  are  next 
taken  in  hand,  the  hardness  of  water  being  introduced 
under  the  latter  as  due,  in  many  cases,  to  dissolved  car¬ 
bonates.  Then  follow  experiments  on  coal-gas  and  on 
the  nature  of  flame.  Sulphur,  boron,  and  phosphorus 
complete  the  series  of  elements  introduced.  As  an  Ap¬ 
pendix  is  given  a  systematic  process  of  testing  for  the 
common  acid  radicles. 

That  the  phenomena  referred  to  in  this  little  book  are 
described  correctly  cannot  of  course  be  questioned,  but  it 
is  almost,  if  not  altogether,  impossible  to  present  the  ele¬ 
mentary  fads  of  chemistry  in  any  novel  light. 


A  Systematic  Handbook  of  Volumetric  Analysis,  or  the 
Quantitative  Estimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids ,  and  Gases.  By 
Francis  Sutton,  F.C.S.  Fourth  Edition.  London: 
J.  and  A.  Churchill. 

It  is  interesting  to  compare  the  present  edition  of  Mr. 
Sutton’s  work  with  its  original  form  in  1S63.  In  bulk  it 
has  been  more  than  doubled,  owing  to  the  many  important 
additions  which  have  been  found  necessary.  In  the  book 
before  us  we  find,  e.g.,  instrudions  for  the  volumetric 
analysis  of  compounds  of  aluminium,  cadmium,  cerium, 
uranium,  vanadium,  cobalt,  and  nickel;  of  raw  kainite ; 
of  fruit-juices;  soaps;  of  phosphoric  and  silicic  acids  in 
natural  waters,  two  constituents  often  ignored  by  analysts, 
though  the  presence  of  the  former  may  often  supply  im- 
,  portant  evidence  concerning  animal  pollution.  The 
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volumetric  analyses  of  gases  is  treated  at  considerable 
length,  and  with  much  care. 

Among  alkalimetric  indicators  the  reader  will  find  an 
account  of  the  properties  and  advantages  of  Poissier’s 
Orange  3,  Tropasolines  00  and  000,  Phenol-phthaleine, 
Eosine,  and  Coralline.  The  author  gives  the  preference 
to  the  first  of  these  bodies,  as  being  unaffected  by  carbonic 
acid  and  sulphuretted  hydrogen,  and  aCting  well  with  am¬ 
monia.  The  tropacolines  have  in  the  main  similar  proper¬ 
ties,  and  are  equally  applicable  without  the  aid  of  heat, 
but  are  somewhat  less  sensitive.  Phenol-phthaleine  is 
useless  in  presence  of  carbonic  acid  and  ammonia,  whilst 
coralline  has  no  well-marked  superiority  over  litmus. 

Many  of  the  methods  recommended  in  the  earlier  edi¬ 
tions  have  been  greatly  modified,  or  omitted  in  favour  of 
processes  more  accurate  and  convenient.  Thus  under 
Indigo  the  method  of  Schlumberger  is  omitted,  as  also 
the  permanganate  process,  In  their  stead  we  find  the 
potassium  ferricyanide  process  (Ullgren’s),  whilst  the  bi¬ 
chromate  process — formerly  known  as  Penny’s — is  now 
attributed  to  MacKinlay,  and  is  described  at  greater  length, 
particular  attention  being  given  to  the  difficult  point,  i.  e., 
the  recognition  of  the  end  of  the  reaction. 

The  process  given  for  the  volumetric  determination  of 
soap  is  based  upon  Clark’s  universally-known  method  for 
finding  the  hardness  of  water. 

As  regards  sulphuric  acid  Mr.  Sutton  strongly  urges  the 
claims  of  the  volumetric  as  preferable  to  the  gravimetric 
method.  He  endorses  the  opinion  of  Teschemacher  and 
Smith  “  that  the  estimation  of  sulphur  and  sulphuric  acid 
by  the  weight  of  barium  sulphate  obtained  is,  and  can  be, 
correct  only  by  accident,  and  when  the  adherent  impurity 
happens  exactly  to  counterbalance  the  barium  sulphate 
dissolved.”  (See  Chemical  News,  xxiv.,  pp.  61  to  66). 

The  volumetric  determination  of  phosphoric  acid  is  dis¬ 
cussed  in  detail.  The  author  holds  that  two  methods  only 
are  admissible — that  by  uranium,  and  Stolba’s  method, 
where  the  phosphoric  acid  is  separated  as  ammonium- 
magnesium  phosphate,  with  subsequent  titration  by  means 
of  standard  acid.  Among  the  ways  of  removing  the 
phosphoric  acid  from  mineral,  and  especially  manurial,  so¬ 
lutions,  the  preference  is  of  course  given  to  the  molybdic 
process,  though  the  methods  of  Graham,  Reynoso  and 
Girard,  Chancel  and  Joulie  are  described  as  useful  under 
certain  conditions.  The  lead-process  (Mohr’s)  is  omitted. 
Under  this  head  Mr.  Sutton  makes  some  severe,  but  not 
unmerited,  comments  upon  the  so-called  “  high  ”  and 
“  low  ”  analysts,  and  upon  such  as  profess  to  work  by 
secret  methods.  We  may  here  ask  whether  it  is  not  un¬ 
professional  to  patent  an  analytical  process — a  case  which 
has  happened,  we  understand,  more  than  once. 

Turning  to  the  analysis  of  chrome-iron  we  find,  in  addi¬ 
tion  to  the  modified  process  of  O’Neill,  the  methods  of 
Britton  and  Sell. 

Under  Copper  we  find  the  same  processes  as  in  the  first 
edition,  with  the  addition  of  that  of  Weil  (by  means  of 
stannous  chloride)  and  of  Steinbeck’s  instructions  for  the 
technical  examination  of  cupreous  minerals.  Carnelley’s 
colorimetric  process  is  recommended  for  slags  and  poor 
ores. 

Manganese,  in  its  various  states,  forms  the  subject  of 
an  extensive  chapter.  There  are  instructions  for  the  volu¬ 
metric  analysis  of  ferro-manganese  and  spiegeleisen, 
steels,  manganiferous  slags,  &c.  For  the  technical  exa¬ 
mination  of  scruples  of  manganese-ores,  as  used  for  the 
manufacture  of  bleaching-powder,  we  find  the  processes 
of  Fresenius  and  Bunsen,  Pickering’s  method  for  Weldon 
mud,  as  also  the  oxalic  acid  and  the  iron  methods.  In 
case  of  commercial  samples  of  the  black  oxide,  a  careful 
determination  of  moisture  is  recommended  as  necessary. 

Mr.  Sutton  says  no  more  than  the  exaCt  truth  when  he 
declares  that  his  work  has  become  the  standard  text-book 
on  the  subject  wherever  the  English  language  is  spoken, 
and  the  present  edition  will,  we  doubt  not,  find  increased 
favour  in  proportion  to  its  greatly  increased  completeness 
and  utility.  | 
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CORRESPONDENCE. 


READING  BURETTES. 

Sir, — Mr.  James  H.  McMahon  recommends  (Chemical 
News,  vol.  xlv.,  p.  iog)  his  recently  invented  method  of 
correct  reading  off  of  burettes  ;  but  allow  me  to  state  that 
this  reflex  method  has  already  been  mentioned  in  Mohr’s 
“  Titrirmethode,”  p.  10,  published  in  1862. — I  am,  &c,. 

Dr.  Alfred  Wolf. 

Wakefield,  March  15, 1882. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  ol  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  VAcadenrie 
des  Sciences.  No.  10,  March  6,  1882. 

Normal  Carbonic  Acid  of  the  Atmosphere. — M. 
Dumas. — The  author  whilst  proposing  further  observa¬ 
tions  in  different  parts  of  the  world  with  the  view  of 
determining  the  fluctuations  of  the  atmospheric  carbonic 
acid,  remarks  that  the  antagonistic  action  of  plants  and  of 
animals  is  probably  a  less  important  faCtor  than  the  emis¬ 
sion  of  carbonic  acid  from  volcanic  fissures  and  craters, 
and  its  fixation  in  the  form  of  calcium  carbonate  in  the 
seas. 

Experiments  made  with  a  Faure’s  Secondary 
Battery. — MM.  Allard,  Le  Blanc,  Joubert,  Potier,  and 
Tresca. — The  authors  find  in  their  experiments  that  the 
use  of  the  accumulator  costs  0^40  of  the  work  furnished 
by  the  dynamo-eleCtric  machine  which  had  produced  the 
current,  or  in  other  words,  0^40  of  the  eleCtric  work  which 
would  have  been  available  without  its  intervention.  It  is 
but  justice  to  add  that  in  many  cases  this  loss  would  be 
compensated  by  the  convenience  of  having  at  hand  and 
entirely  at  disposal  an  abundant  source  of  electricity. 
The  battery  forms,  moreover,  a  powerful  regulator. 

Double  Decompositions  of  the  Haloid  Salts  of 
Mercury  by  the  Hydracids  and  by  the  Haloid  Salts 
of  Potassium. — M.  Berthelot. — A  series  of  thermo¬ 
chemical  determinations,  the  results  of  which  are  ex¬ 
pressed  in  tables. 

A  New  Pump  for  the  Compression  of  Gases.— M. 
Cailletet. — This  memoir  cannot  be  usefully  reproduced 
without  the  accompanying  illustration. 

A  Rapid  Method  for  Determining  the  Density  of 
Gases. — G.  Chancel. — This  paper  requires  the  two  ac¬ 
companying  illustrations. 

Hydrodynamic  Experiments  :  Diredt  Imitation  by 
Liquid  Currents  of  the  Reciprocal  Adtion  of  Eledtric 
Currents. — C.  Decharme. —  A  continuation  from  the 
memoirs  inserted  in  the  Comptes  Rendus,  February  13  and 
20,  1880.  The  author  continues  tracing  out  analogies 
between  currents  of  water  and  eleCtric  currents. 

The  Retrogression  Produced  by  the  Eledtric 
Effluve  in  the  Transformation  of  Oxygen  into  Ozone. 
—  P.  Hautefeuille  and  J.  Chappuis. — Tire  transformation 
of  oxygen  into  ozone  during  the  electrisation  of  the  gas  is 
limited  ;  there  is  established  an  equilibrium  between  the 
production  of  ozone  by  the  effluve  and  its  spontaneous 
destruction,  which  is  always  rapid  at  the  temperature  to 
which  the  passage  of  electricity  raises  gases.  The  quan¬ 
tity  of  heat  coming  from  this  exothermic  transformation 
increases  as  the  proportion  of  ozone,  and  is  added  to  the 
quantity  of  heat  due  to  the  rain  of  fire,  or  to  the  effluve. 
We  may  then  easily  conceive  that  it  will  occasion  a 
destruction  rapid  enough  to  limit  the  transformation  of  the 
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oxygen,  or  even  provoke  periodically  a  decrease  in  the 
proportion  of  ozone.  The  author’s  experiments  prove 
that  the  conversion  of  ozone  into  oxygen  is  the  conse¬ 
quence  of  the  liberation  of  heat,  which  accompanies  the 
spontaneous  destruction  of  ozone  when  raised  to  the  un¬ 
known  temperature  of  the  effluve. 

Certain  Phosphates  Neutral  to  Litmus. — MM.  E. 
Filhol  and  Senderens. 

Lutorcine,  an  Isomer  of  Orcine. — G.  Vogt  and  A. 
Henninger. — This  compound  is  described  in  a  sealed 
paper  which  the  authors  deposited  in  1875,  and  which  • 
has  now  been  opened  at  their  request.  Lutorcine  is  ob¬ 
tained  on  treating  mono-bromated  para-cresylol  with 
potassa.  It  cystallises  in  very  small  colourless  needles 
arranged  in  hemispheric  masses.  It  melts  at  io4°to  105°, 
and  dissolves  easily  in  water,  alcohol,  and  ether,  but  less 
readily  in  benzol  and  chloroform.  It  differs  from  orcine 
by  its  crystallisation,  its  melting-point,  and  its  coloured 
reactions.  In  presence  of  alkalies,  lutorcine,  on  exposure 
to  the  air  takes  a  blood-red  tint ;  acids  turn  this  colour  to 
a  yellow,  but  alkalies  restore  it.  Chloride  of  lime  gives  a 
very  intense,  and  stable  blood-red  ;  potassium  perman¬ 
ganate  colours  it  also  a  bright  red.  With  ferric  chloride 
it  takes  a  deep  dirty  green,  and  gives  a  reddish  brown  pre¬ 
cipitate  which  does  not  contain  iron.  If  treated  with 
ammonia  in  presence  of  air  it  is  converted  into  lutorceine, 
which  has  a  brownish  yellow  colour,  and  is  turned  by 
acids  to  a  pure  yellow.  This  lutorceine  dyes  yellow. 

Solubleand  Insoluble  Modifications  ofthe  Ferment 
of  Gastric  Digestion. — A.  Gautier. — The  author,  refer¬ 
ring  to  M.  Bechamp’s  memoir  in  the  last  number  of  the 
Comptes  Rendus,  on  the  “  Gastric  Microzymas  and  their 
Digestive  Power,”  combats  the  view  that  the  agents  of 
digestion  are  organisms.  He  shows  that  the  action  of  the 
corpuscules  of  the  gastric  juice  is  not  hindered  any  more 
than  that  of  pepsine  by  considerable  doses  of  hydrocyanic 
acid  (i-200th),  which  even  in  much  smaller  doses  proves 
fatal  to  vibriones  and  all  figured  ferments. 


Bulletin  de  la  Societe  Chimique  de  Paris, 

Tome  37,  No.  1,  January  5,  1882, 

Formation  of  Benzhydryl- propionic  Acid. —  E. 
Burcker. — This  compound  is  obtained  by  the  adtion  of 
succinic  anhydride  upon  benzol  in  presence  of  aluminium 
chloride.  It  is  a  higher  homologue  of- the  phenyl-glyco- 
collic  and  phenyl-ladtic  acids. 

Preparation  of  Triphenyl-methan. — C.  Friedel  and 
J.M.  Crafts. — The  authors  propose  as  the  best  proportions 
1000  parts  benzine,  200  chloroform,  and  200  parts  alu¬ 
minium  chloride,  the  latter  being  added  in  four  or  five 
portions,  to  avoid  a  too  violent  readtion. 

Synthetic  Formation  of  Phenyl-propyl-aceton. — E. 
Burcker. — The  author  has  formed  this  compound  by 
causing  butyryl  chloride  to  adt  upon  benzol  in  presence  of 
aluminium  chloride. 

No.  2,  January  20,  1882. 

The  Forms  of  Calcium  Carbonate. —  M.  Schutzen- 
berger. — The  author  has  observed  that  a  solution  of  this 
salt  in  water  containing  much  carbonic  acid  yields  cn 
boiling  arragonite,  whilst  in  presence  of  a  small  quantity 
of  carbonic  acid  there  are  obtained  hexagonal  stars  with 
a  centre  in  the  form  of  a  sphere.  Artificial  calcium  car¬ 
bonate  (arragonite)  if  heated  to  200°  to  300°  gives,  when 
raised  to  the  boiling-point  of  sulphur,  an  escape  of  car¬ 
bonic  acid,  which  ceases  in  a  few  minutes. 

Presence  of  Free  Fluorine  in  the  Fluorspar  of  I 
Wolsendorft. — O.  Loew. — The  author  proves  that  the 
odour  of  this  mineral  is  due  to  free  fluorine,  furnished  by 
the  decomposition  of  a  cerium  perfluoride,  analogous  to 
manganese  perchloride,  and  splitting  up  at  low  tempera¬ 
tures  into  a  fluoride  and  free  fluorine. 


Berichte  der  Deutschen  Chemischen  Gesellschaft  zu  Berlin. 
Vol.  13,  No.  13. 

On  Trioxymaleic  Acid.  —  S.  Tanater.  —  Potassium 
maleate  is  oxidised  by  means  of  the  gradual  addition  of 
dilute  permanganate  to  the  refrigerated  solution. 

Constitution  of  Isomeric  Hydrocarbons.— Julius 
Thomsen. — The  author  is  of  opinion  that  the  constitution 
of  such  bodies  may  be  studied  thermo-chemically. 

Thermo-chemical  Researches  on  Cyanogen  and 
Hydrocyanic  Acid. — Julius  Thomsen. — The  author  pro¬ 
nounces  the  value  for  the  formation  heat  of  hydrocyanic 
acid,  as  determined  in  the  moist  way  by  M.  Berthelot, 
perfectly  useless. 

On  Citric  Acid. — G.  Andreoni. — The  author  is  at¬ 
tempting  the  synthesis  of  citric  acid  by  a  process  quite 
distinct  from  that  of  MM.  Grimaux  and  Adam. 

Behaviour  of  Starch  with  Glycerin. — K.  Zulkowsky. 
— Starch  is  soluble  in  glycerin  at  about  130°,  and  if  the 
mixture  is  heated  to  190°  the  starch  is  found  to  have  passed 
into  the  soluble  modification  more  or  less  completely  ac¬ 
cording  to  its  origin.  Potato-starch  is  converted  most 
readily,  then  wheat-starch,  whilst  rice-starch  is  slowly  and 
sparingly  aCted  upon. 

Synthesis  of  Meta-isopropyl-toluol. — A.  Ziegler 
and  W.  Kelbe. — The  cymol  formed  from  isopropyl-iodide 
and  toluol  in  presence  of  aluminium  chloride,  and  the 
cymol  of  resin-oil,  are  meta-isopropyl  toluol. 

On  Brornnitro-,  Nitro-,  and  Amido-Camphor. — R. 
Schiff. — Not  capable  of  useful  abstraction. 

Position  of  Bromine  in  Brom-camphor. — R.  Schiff. 
— A  brief  hypothetical  note. 

Adtion  of  Zinc  Chloride  upon  Brom-camphor. — R. 
Schiff. — By  heating  these  bodies  together  to  150°  to  160° 
the  author  obtained  a  hydrocarbon  and  a  phenol,  which 
are  here  described. 

Nitro-derivativesof  Mono-  and  Disulpho-diphenylic 
Acid. — S.  Gabriel  and  A.  K.  Dambergis. — Not  susceptible 
of  abstradtion. 

On  Camphoro-carbonic  Acid. — J.  Kachler  and  F.  V. 
Spitzer. — This  compound  undergoes  spontaneous  decom¬ 
position  below  ioo°.  It  can  be  crystallised  from  water, 
the  temperature  of  which  must  not  exceed  80°,  and  forms 
long  colourless  needles,  which  melt  at  123°  to  1240.  If 
treated  with  metallic  sodium  in  a  solution  of  absolute 
ether,  there  is  formed  a  brilliantly  white,  non-hygroscopic, 
sodium  compound. 

Production  of  Laurinic,  Myristic,  Palmitic,  and 
Stearic  Aldehyds. — E.  Kraffc. — This  memoir  does  not 
admit  of  useful  abridgment. 

On  Amarine. — A.  Claus  and  K.  Elbs. — The  authors 
have  obtained  and  studied  amarin-methyl-iodide,  amarin- 
benzyl-chloride,  methyl-amarine,  and  benzyl-amarine. 

A  New  Synthesis  of  Sulphydantoine. — R.  Andre- 
asch. — The  author  has  obtained  this  compound  by  the 
mutual  adtion  of  cyanamide  and  thio-glycolic  acid.  In 
this  manner  sulphydantoines  in  general  may  be  obtained 
from  the  thio-acids. 

On  Carbamid-sulphon-acetic  Acid. — By  R.  Andre- 
asch. — This  compound  is  a  derivative  of  sulphydantoine, 
obtained  by  treating  the  latter  in  crystals  with  hydrochloric 
acid  and  finely  powdered  potassium  chlorate. 

On  Chlorinised  Quinons. — S.  Levy  and  G.  Schultz. 
— The  authors  have  found  it  possible  to  proceed  from 
monochloro-quinon  in  a  regular  series  to  chloranil. 

Atomic  Weight  of  Ytterbium,  and  on  certain  of 
its  Salts. — L.  F.  Nilson. — The  author  gives  i73’oi  as 
the  atomic  weight  of  ytterbium.  Ytterbia  is  decidedly  a 
sesquioxide,  Yb203. 

Atomic  Weight  and  certain  Characteristic  Com¬ 
pounds  of  Scandium. — L.  F.  Nilson. — The  atomic 
weight  of  this  element  is  44-03.  Its  earth,  scandia,  is 
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without  doubt  Sc203.  It  is  especially  interesting  that  the 
atomic  weight  deduced  from  the  author’s  determinations 
gives  for  scandium  exadly  the  same  figure  as  Mendelejeff 
has  assigned  to  the  predicted  element  “  ekabor,”  which  is 
doubtless  identical  with  scandium.  The  molecular  heat 
and  volume  of  scandia  characterise  this  earth  as  an  inter¬ 
mediate  member  between  glucina  and  yttria. 

Atomic  Weight  and  Essential  Properties  of  Glu¬ 
cina. — L.  F.  Nilson  and  Otto  Pettersson. — Assuming  glu¬ 
cina  to  be  a  sesquioxide,  the  atomic  weight  of  glucinum 
is  13-65.  Glucina  claims  a  place  among  the  earths,  R203, 
on  account  of  its  molecular  heat  and  molecular  volume. 
The  authors,  in  conclusion,  reply  to  the  criticisms  of  Mr. 
T.  Carnelley,  who  makes  glucinum  a  bivalent  element. 

Molecular  Heats  and  Volumes  of  the  Rare  Earths 
and  their  Sulphates. — L.  F.  Nilson  and  O.  Pettersson. 
— The  authors  give  in  a  table  the  formulre,  molecular 
weights,  specific  weights,  specific  heats,  molecular  heats, 
g.nd  molecular  volumes  of  glucina,  alumina,  scandia,  gal¬ 
lium  oxide,  yttria,  indium  oxide,  erbia,  ytterbia,  lanthanum 
oxide,  didymium  oxide,  zirconia,  cerium  oxide,  and  thoria. 
The  chromic  oxide,  ferric  oxide,  yttria,  didymium  oxide, 
erbia,  ytterbia,  and  cerium  oxide  are  magnetic,  whilst  glu¬ 
cina,  alumina,  scandia,  indium  and  lanthanum  oxide,  zir¬ 
conia,  and  thoria  are  diamagnetic. 

Chemical  Composition  of  certain  Hydrated  Oxides. 
— J.  M.  van  Bemmelen. — The  author  gives  a  tabular  view 
of  the  molecules  of  water  associated  with  1  molecule  of 
water  in  silica,  metastannic  acid,  stannic  acid,  hydrous 
manganese  dioxide,  and  black  manganese  dioxide.  He 
concludes  that  the  water  cf  hydration  is  in  general  a  va¬ 
riable  accidental  magnitude,  depending  on  certain  temper¬ 
atures,  degrees  of  atmospheric  moisture,  and  modifications 
of  the  oxide. 

Non-existence  of  Potassium  Copper  Chromate,  and 
on  Two  New  Basic  Copper  Chromates. — Max  Rosen- 
feld. — The  two  basic  chromates  are  respectively  yellow, 
2Cr03,7Cu0  +  5H20  ;  and  brown,  Cr03,7Cu0-|-5H20. 

Ledture  Experiments. — M.  Rosenfeld. — An  illustrated 
paper. 

Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  1,  1882. 

A  Curious  Chemical  Anomaly.— Already  inserted  at 
length. 

Biedermann's  Central-Blatt  fur  Agrikultur-Chcmie, 
Vol.  x.,  Part  12. 

The  Results  of  the  Principal  Experiments  of 
Lawes  and  Gilbert. — Dr.  Paul  Behrend. — An  abstract 
from  the  publications  of  the  Royal  Agricultural  Society. 

Behaviour  of  Different  Phosphates  in  the  Soil. — 
Dr.  Hoffmeister. — The  result  of  the  experiments  is  that 
by  far  the  greater  part  of  the  phosphoric  acid  originally 
soluble  in  ammonium  citrate  remained  in  this,  or  in  a 
very  similar  state  at  the  end  of  the  experiments.  The 
fear  that  a  part  of  the  soluble  phosphoric  acid  of  the 
superphosphate  might  quickly  be  converted  into  the  in¬ 
soluble  tribasic  state  proved  unfounded. 

Prof.  Heeren’s  New  Milk-Test. — This  newly-invented 
instrument,  the  “  pioscope,”  consists  of  a  disc  of  black 
vulcanised  caoutchouc,  hating  in  its  middle  a  very  flat, 
circular  depression.  A  few  drops  of  the  milk  in  question, 
well  mixed,  are  placed  in  the  hollow  and  covered  with 
the  second  part  of  the  apparatus, — a  plate  of  glass  painted 
with  six  shades  of  colour  radiating  out  from  a  small  un¬ 
coloured  circular  spot  in  the  middle.  The  colours  range 
from  white,  grey,  to  deep  bluish  grey.  The  layer  of  milk 
is  seen  through  the  uncoloured  spot  in  the  centre,  and  its 
colour  can  thus  be  compared  with  the  radiating  colours, 
and  its  quality  is  judged  according  to  the  colour  with 
which  it  coincides.  Thus  the  whitest  colour  stands  for 
cream,  the  next  for  very  rich  milk ;  then  follow  in  succes¬ 
sion — normal,  inferior,  poor,  and  very  poor. 
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Monday,  27th. — Geographical,  8.30. 

-  Medical,  8.30. 

-  Society  of  Arts,  8.  “  Hydraulic  Machinery,”  by  Prof. 

John  Perry. 

Tuesday,  28th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

- -  Royal  Institution,  3.  “The  Mechanism  of  the 

Senses,”  by  Prof.  J.  G.  M'Kendrick. 

Wednesday,  29th. — Society  of  Arts,  8.  “  A  New  Antiseptic  Com¬ 

pound,  and  its  Application  to'.the  Preservation 
of  Food,”  by  Prof.  Barff,  M.A. 

Thursday,  30th.— Royal,  4.30. 

-  Royal  Institution,  3.  “  Resemblances  of  Sound, 

Light,  and  Heat,”  by  Professor  Tyndall. 

-  Chemical,  8.  (Anniversary). 

Friday,  31st. — Royal  Institution,  8.  “EleCtric  Discharge  in  a 
Magnetic  Field,  by  Mr.  W.  Spottiswoode,  at  q. 
Saturday,  April  1st. — Royal  Institution,  3.  “  Volcanoes,”  by  Prof. 

H.  G.  Seeley. 


Errata.— In  Dr.  Debus’s  Lefture  on  “  The  Chemical  Theory  o 
Gunpowder”  (p.  gi), — Col.  1,  line  26  from  top,  for  “ammonia  and* 
hydrogen,”  read  “  ammonia,  hydrogen,  and  water.”  Line  15  from 
bottom,  for  “  of  the  volume,”  read  “  by  the  volume.”  P.  92,  col.  1,  line 
34  from  top,  for  “  the  sulphides,”  read  “the  higher  sulphides.”  In 
same  paragraph,  for  “quantity  of  potassic  sulphide,”  read  “quantities 
of  potassic  sulphate."  P.  93,  col.  1,  line  6  from  bottom,/oy“  +  aCO„," 
read“+aCO.'’ 


CT.  PAUL’S  SCHOOL.  An  examination  for 

v— '  filling  up  about  six  vacancies  on  the  Foundation  will  be  held  on 
the  igth  Anril,  1882.  For  information  apply  to  Clerk  to  the  Governors, 
or  to  the  School  Secretary,  St.  Paul’s  Churchyard. 


gERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  3  a.m.  and  from  7  to  10  p.m 
daily. 

Especialfacilities  or  person:  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gai  dner 
at  Berners  College.  44.  Berners-street  W. 


FLETCHER'S  PATENT 

AUTOMATON  BLOWPIPE. 


This  at  once  supersedes  the  whole  of  the  patterns  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfectly  adapted  lor  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  or  hand  blowpipe  as  desired,  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET,  WARRINGTON 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MIKING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  1HIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  2120  F. 
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100*00 

Our  MINES,  DRYING  KILNS,  and  GRINDING 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE, 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL.  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining, Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stillsjbr  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  MaCtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

I C-A-SLXIIRIE 


Carr’s  Patent  Laboratory  Mill. 

For  Chemicals,  Drugs,  Powders,  Minerals,  Paints,  and  General 
Laboratory  Purposes. 

Approved  by  some  of  the  most  eminent  Chemists,  and  awarded 
the  Silver  Prize  Medals  of  the  Manchester  and  Liverpool,  and  the 
Middleton  Agricultural  Shows. 

From  Messrs. E.  H.  Smyth  &  Co., 21  Duke 
Street,  Edinburgh,  and  69,  Coleman  Street, 
City,  London. — The  small  Levigator  Mill  we 
recently  got  from  you  works  most  efficiently, 
and  is  a  great  economiser  of  time. 


The  chief  feature  in  this  machine  is,  that 
although  it  can  be  turned  with  ease  by  a  boy, 
it  has  immense  frictional  power  for  levigating 
purposes.  This  is  caused  by  the  runner  being 
driven  at  a  much  greater  speed,  but  in  the 
same  direction,  than  the  bowl.  The  surfaces 
being  Minton  ware,  they  are  clean,  smooth, 
and  durable. 

Testimonials  on  application. 

£11  nett  cash,  delivered  in  Manchester. 

The  diameter  of  the  bowl  is  18  ins.,  and  it  and  the  runners  are  made 

Minton  waie.  It  is  useful  for  Painters,  Chemists,  Grocers,  and 
Cooks,  for  triturating  and  mixing  Medicines,  Vegetable  Powders,  Oint¬ 
ments,  Paints,  Sugar,  Salt,  Spices,  Herbs,  Meat  for  Potting,  and  will 
grind  the  coarsest  Emery  into  a  nearly  Impalpable  Powder  in  a 
few  seconds.  The  pan  can  be  tilted  for  emptying,  as  shown  in  the 
dotted  lines ;  it  can  be  worked  by  hand  or  power. 

W.  H.  BAILEY  and  CO.,  Engineers,  &c., 

_ ALBION  WORKS,  SALFORD,  MANCHESTER. 

PATE3FTTS. 

!  W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 

Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d. ;  a  1  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W,  P,  THOMPSON  and  BOULT,  323,  High  Holborn,  W.C 
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Sulphates  of  Aluminium. 


THE  CHEMICAL  NEWS. 

Vgl.  XLV.  No.  1166. 


ON  THE  SULPHATES  OF  ALUMINIUM. 

By  SPENCER  UMFREVILLE  PICKERING,  B.A.  Oxon., 

Assistant  Master  at  Highgate  School,  and  Chemical  Ledturer 
at  Bedford  College. 

(Continued  from  p.  115.) 


V ..Solution  of  Aluminium  Hydrate  and  Basic  Sulphate 
by  the  Normal  Sulphate . 

Some  of  the  normal  sulphate  was  treated  with  excess  of 
ammonia,  and  the  precipitate,  after  being  washed,  was 
dissolved  in  hydrochloric  acid,  and  re-precipitated  in  the 
same  way  ;  after  it  had  been  well  washed  it  was 
found  to”  contain  no  trace  of  sulphate  or  chloride. 
Small  quantities  of  the  moist  hydrate  thus  obtained 
were  gradually  added  to  boiling  solutions  of  the  normal 
sulphate  of  various  strengths  until  a  further  addi¬ 
tion  caused  a  cloudiness  which  would  not  disappear, 
even  when  the  ebullition  was  continued  for  one  to  four 
hours  longer.  The  strength  of  the  normal  solution  taken 
varied  between  that  of  one  which  was  nearly  saturated  at 
the  boiling  temperature,  and  which  entirely  solidified  on 
cooling,  and  a  1  per  cent  solution.  The  water  expelled 
during  the  ebullition  was  replaced.  All  the  basic  solutions 
thus  obtained  remained  quite  clear  on  standing  for  an  in¬ 
definite  time  in  the  cold  ;  their  composition  is  given  in  the 
third  column  of  Table  II.,  and  the  numbers  here  show 
that  the  amount  of  alumina  thus  dissolved  does  not  render 
the  solution  much  more  basic  than  a  solution  of  the  normal 
sulphate  is  (the  normal  sulphate  containing  2g-848  percent 
of  A1203),  and  that  the  basicity  of  the  solution  obtained 
increases  regularly  with  the  strength  of  the  solution  taken. 
The  time  required  for  the  saturation  of  the  normal  sul¬ 
phate  varied  from  two  hours  in  the  case  of  Expt.  44  to 
about  twenty-six  hours  in  that  of  Expt.  47.  All  these 
solutions  on  dilution  with  cold  water  became  more  or  less 
cloudy.  In  order  to  make  sure  that  none  of  the  sulphuric 
acid  was  driven  off  during  the  ebullition,  Expt.  45  was  re¬ 
peated  without  the  addition  of  any  alumina ;  after  being 
boiled  for  two  and  a  half  hours  the  sulphate  was  found  to 
contain  2g'gi8  per  cent  of  A1203,  showing  that  none  of  the 
acid  had  been  lost.  Strongly  ignited  alumina  was  found 
to  dissolve  to  a  considerable  extent  in  a  strong  boiling 
solution  of  the  normal  sulphate  ;  it  did  not,  however,  dis¬ 
solve  so  easily  as  the  hydrated  substance  did,  but  no 
determination  of  the  amount  taken  into  solution  was  made. 

On  treating  cold  solutions  of  the  normal  sulphate  with 
the  moist  hydrate,  this  latter  was  found  to  dissolve  more 
or  less  quickly  as  the  solution  taken  was  stronger  or 
weaker ;  but  even  in  the  case  of  the  strongest  solution 
(containing  16  per  cent  A1203,3S03),  the  adtion  is  ex¬ 
tremely  slow,  not  being  complete  at  the  end  of  two  months. 

In  order  to  see  whether  a  basic  sulphate  would  dissolve 
in  the  normal  sulphate  to  a  larger  extent  than  the  hydrate 
does,  a  sulphate  containing  about  68  per  cent  of  alumina 
(obtained  by  the  dilution  of  a  strong  basic  solution)  was 
taken  and  added  gradually  to  a  boiling  16  per  cent  solu- 


Table  II. 

Aluminum  Sulphate  Solution  boiled  with  Aluminium 
Hydrate. 


44. 

Strength  of  Normal 
Solution  taken. 

40  to  50  per  cent 

Composition  of  the  Basic  Sulphate 
in  the  Solution  obtained. 

34-83  per  cent  A1203 

45- 

17 

34'b47  » 

46. 

2  )> 

34'3i6  „  „ 

47- 

1  >, 

33'532  n  » 

tion  of  the  normal  salt.  After  the  liquid  had  become 
saturated,  it  was  found  to  contain  a  sulphate  with  52-984 
per  cent  of  alumina,  and  was  therefore  considerably  more 
basic  than  any  solution  obtained  by  the  use  of  the  hydrate. 
This  percentage,  however,  corresponds  to  that  of  no 
definite  compound,  and  it  was  proved  that  in  this  case 
also  the  basicity  of  the  solution  depended  on  its  concen¬ 
tration,  for  even  a  very  small  addition  of  water  to  it  while 
soiling  caused  a  precipitate  to  separate,  and  the  amount 
of  this  precipitate  was  increased  by  further  dilution.  The 
solution  obtained  in  this  experiment  was  very  strong, 
oeing  nearly  saturated  at  the  boiling  temperature,  and 
containing 0*5  grm.  of  the  basic  sulphate  per  c.c.  Although 
it  did  not  solidify  at  once  on  cooling,  on  standing,  how¬ 
ever,  for  a  few  days  it  did  so  without  becoming  cloudy, 
and  it  was  apparently  incapable  of  taking  up  any  more  of 
the  basic  sulphate  on  digestion  with  it  in  the  cold.  It 
could  be  diluted  with  a  very  small  amount  of  cold  water 
without  decomposition  (at  least,  without  immediate  de¬ 
composition),  but  a  further  dilution  produced  an  abundant 
flocculent  precipitate. 

Here,  again,  in  these  experiments  it  is  evident  that  the 
composition  of  the  product  varies  with  the  physical  con¬ 
ditions  under  which  it  is  obtained,  and  affords  no  evidence 
whatever  of  the  existence  of  any  definite  basic  compound; 
nor  do  these  experiments  support  Maus’s  statement  ( loc . 
sup.  cit.),  that  by  saturating  a  solution  of  the  normal  sul¬ 
phate  with  aluminium  hydrate  or  basic  sulphate,  a  solution 
of  A1203,2S03  (containing  38-954  per  cent  of  A1203)  is 
obtained.  Marguerite’s  statement  on  the  subjedt  will  be 
discussed  in  the  next  paragraph. 

VI.  Ignition  of  Ammonium  Alum. 

When  ammonium  alum  is  heated,  it  first  loses  its  water 
and  then  its  ammonium  sulphate,  leaving  a  residue  of 
anhydrous  aluminium  sulphate,  which  is  very  difficultly 
soluble  in  cold  water,  but  easily  soluble  in  boiling  water. 
When  this  anhydrous  aluminium  sulphate  is  further 
ignited,  it  gradually  loses  its  acid,  and  finally  leaves  a 
residue  of  pure  alumina ;  this  adtion,  however,  can  only 
be  completed  by  operating  on  very  small  quantities,  and 
using  a  high  temperature.  On  igniting  a  weighed  portion 
of  the  alum  in  this  manner  for  many  hours  and  weighing 
it  at  intervals,  the  loss  of  acid  was  found  to  proceed  con¬ 
stantly,  but  at  a  decreasing  rate.  After  the  ignition  had 
been  continued  for  some  time,  the  produdt  was  still  found 
to  dissolve  completely  in  boiling  water,  and  this  was  found 
to  be  the  case  until  it  contained  about  33  per  cent  of 
alumina  ;  after  this  point,  however,  an  insoluble  portion 
made  its  appearance,  and  continued  to  increase  in  amount 
as  the  ignition  was  prolonged;  in  fadt  the  whole  adtion 
appears  to  be  nothing  but  a  continuous  decomposition  of 
aluminium  sulphate  into  a  more  and  more  basic  substance, 
and  finally  into  alumina,  this  basic  produbt  dissolving 
entirely  in  the  boiling  solution  of  the  still  unattacked 
normal  sulphate,  so  long  as  the  amount  of  it  present  is 
not  too  great. 

The  above  experiments  were  performed  as  a  repetition 
of  some  work  of  Marguerite’s  ( Comptes  Rcndus,  xc.,  1354); 
which  consisted  of  partially  decomposing  the  aluminium 
sulphate  obtained  by  the  ignition  of  ammonium  alum,  and 
dissolving  the  produdt  in  boiling  water,  a  solution  being 
thus  obtained  from  which,  on  evaporation,  rhombohedra, 
either  simple  or  terminated  in  four-sided  pyramids,  crystal¬ 
lised  out  before  the  normal  salt  did,  and  which  consisted 
of  A1203,2S03.  Similar  crystals,  he  states,  were  obtained 
in  small  quantities  by  dissolving  aluminium  hydrate  in 
the  normal  sulphate  ;  also  by  treating  the  normal  sulphate 
with  zinc.  They  dissolved  easily  in  cold  or  hot  water ; 
to  the  extent  of  45  per  cent  in  the  former.  The  only 
analytical  numbers  quoted  are  the  following : — 

A1203  2SO3  i2H20 

2i‘2  33-84  44-9  per  cent. 

In  some  preliminary  repetitions  of  these  experiments, 
the  author  of  the  present  paper  obtained  in  each  case 
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»mall  crops  of  crystals,  which,  though  scarcely  rhombo- 
hedra,  might  possibly  at  first  sight  have  been  mistaken  for 
rhombohedra  terminated  in  four  sided  pyramids.  They 
also  contained  nearly  exadtly  the  same  percentage  of  sul¬ 
phur  trioxide  as  those  obtained  by  Marguerite.  The  alu¬ 
mina  percentage,  however,  was  very  different,  and  it  was 
soon  discovered  that  these  crystals  were  in  reality  nothing 
but  potassium  alum,  which  was  found  to  be  present  as  an 
impurity  in  every  specimen  of  ammonium  alum  and  of 
aluminium  sulphate  which  could  be  procured  in  commerce ; 
and  although  it  is  difficult  to  see  how  any  chemists  could 
have  made  such  a  mistake,  still  it  is  a  remarkable  fadt 
that  if  the  potassium  oxide  be  calculated  as  alumina,  the 
analytical  numbers  yielded  by  alum  would  be  almost 
identical  with  those  quoted  by  Marguerite.  Thus  in  alum — 

A1203+K20  4SO3  24H2O 

20789  33716  45-495  per  cent. 

At  any  rate  it  may  be  stated  that  no  confirmation  what¬ 
ever  could  be  obtained  of  the  existence  of  Marguerite’s 
“  new”  sulphate,  A1203,2S03,  which,  however,  had  been 
described  by  Maus  fifty-two  years  previously  as  an  in¬ 
soluble  powder  ( vide  supra),  and  that  no  crystals  of  any 
kind  except  those  of  the  normal  sulphate  ever  separated 
out  on  the  evaporation  of  a  basic  solution,  however 
obtained. 

VII.  Aluminium  Sulphate  Treated  with  Zinc. 

Debray  (Bull.  Soc.  Chim.  (II.),  vii.,  9),  by  boiling  some 
aluminium  sulphate  with  zinc  in  a  platinum  capsule, 
obtained  a  precipitate  which  on  analysis  was  found  to 
contain  68-843  Per  cent  °f  alumina  (negledting  the  water 
present),  and  which  he  therefore  concluded  to  consist  of 
5A1203,3S03  (which  requires  68-023  per  cent  A1203). 

In  order  to  make  a  more  exhaustive  examination  of  this 
adtion,  solutions  of  the  normal  sulphate  of  various  strengths 
were  heated  with  distilled  zinc  in  a  steam-bath  at  ioo°C., 
condensing  tubes  being  fitted  into  the  flasks  containing 
the  solutions.  With  strong  solutions  hydrogen  was 
given  off  at  first  with  great  energy,  and  after  from  two- 
and-a-half  to  forty  hours  the  adtion  became  very  slow 
indeed,  and  a  cloudiness  appeared  in  the  solution :  this 
cloudiness  gradually  increased  till  it  formed  a  precipitate 
sufficient  for  analysis.  The  composition  of  the  precipitate 
thus  obtained  in  various  cases  is  given  in  the  first  part  of 
Table  III.  The  figures  in  the  second  and  third  columns 
show  that  the  deposition  of  the  basic  sulphate  takes  place 
more  quickly  as  the  solution  is  more  concentrated :  the 
numbers  in  the  third  column  are,  however,  only  approxi- 
mations.  The  figures  in  the  last  column  show  that  the 
precipitate  formed  is  more  basic  as  the  solution  taken  is 
weaker. 

Table  III. 

Aluminium  Sulphate  Solution  Digested  in  Zinc  at  ioo°  C. 


Strength 
of  the 
Solution. 

Per  cent. 

Duration  of  the  Al2Oa  precipitated, 
Heating.  that  in  the  Solution 

taken  being  100. 

Percentage  of 
A12Os  in  the 
Anhydrs.  ppt. 

48. 

36 

15  hours 

8-o 

63 ’05 

49. 

7-2 

28  „ 

14-0 

68-36 

50. 

3-6 

26  ,, 

5‘3 

68-88i 

Si- 

171 

92  „ 

8-o 

69-50 

49- 

7-2 

28  „ 

14-0 

68-36 

52. 

7-2 

From  the  28th 
to  the  41st  hr. 

8  7 

68-9 

53- 

7-2 

From  the  99th 
to  the  139th  hr. 

5-8 

70-058 

50. 

36 

26  hours 

5'3 

68-881 

54- 

3-6 

From  the  26th 
to  the  62nd  hr. 

9-0 

69-023 

Si- 

17 1 

92  hours 

8-o 

69-50 

55- 

1  71 

From  the  92nd 
to  the  147th  hr, 

8-6 

69733 

The  last  experiments  given  in  the  table  were  made  in 
order  to  ascertain  whether  the  precipitate  deposited  by  any 
particular  solution  remained  constant  in  composition 
during  its  deposition  or  not.  Solutions  of  three  different 
strengths  were  examined,  and  they  all  showed  that  with* 
out  exception  the  precipitate  became  more  basic  as  the 
adlion  proceeded.  The  rate  of  its  formation  also  gradu¬ 
ally  diminishes,  as  might  have  been  expedted,  although  to 
show  this  we  must  in  the  case  of  the  first  portion  subtract 
from  the  numbers  given  in  column  2  the  time  during  which 
the  zinc  was  dissolving  and  no  basic  sulphate  was  being 
deposited. 

Here  we  see  that  although  the  precipitate  obtained  in 
this  adtion  is  in  most  instances  not  very  dissimilar  from 
that  obtained  by  Debray,  still  its  composition  is  not  con¬ 
stant,  but  varies  with  a  variation  in  the  physical  condi¬ 
tions  of  the  experiment.  In  fadt  no  definite  chemical 
compound  can  be  regarded  as  being  formed  in  this 
adtion. 

In  the  above  experiments  a  deposit  was  invariably 
formed  on  the  glass  vessel  employed  similar  to  the  main 
precipitate,  except  that  it  dissolved  only  with  great  diffi¬ 
culty  even  in  strong  boiling  hydrochloric  acid  (this  being 
the  only  basic  sulphate  met  with  which  was  not  easily 
soluble  in  the  weak  cold  acid).  It  was  not  included  in 
the  portions  taken  for  analysis  as  given  in  Table  III.,  but 
a  separate  examination  of  that  deposited  in  experiments 
49  and  53  gave  the  percentages  of  alumina  as  being  56-971 
in  the  first  case  and  60-905  in  the  other,  showing  that  this 
less  soluble  deposit  was  not  so  basic  as  the  main  precipi¬ 
tates,  and  that  like  this  latter  it  increased-  in  basicity  as 
the  adtion  proceeded. 

When  a  platinum  vessel  was  substituted  for  the  glass 
flask  used  in  the  above  experiments,  the  adtion  appeared 
to  be  the  same  in  kind,  but  proceeded  with  greater  rapidity 
owing  to  the  voltaic  adtion  of  the  two  metals  in  contadt 
with  each  other. 

Debray  (loc.  sup.  cit.),  on  leaving  a  solution  of  aluminium 
sulphate  with  zinc  in  a  platinum  dish  at  ordinary  tempera¬ 
tures  for  eight  days,  obtained  a  jelly,  which,  when  washed 
and  dried  over  sulphuric  acid,  was  found  to  contain  63-55 
per  cent  of  alumina  (without  including  49  per  cent  of 
water  present). 

On  making  a  few  experiments  similar  to  that  of  Debray’s, 
it  was  found  that  with  saturated  solutions,  and  solutions 
containing  more  than  18  per  cent  of  the  normal  sulphate, 
the  adtion  which  took  place  at  first  was  soon  stopped, 
owing  in  all  probability  to  the  insolubility  of  the  zinc  sul¬ 
phate  formed  in  the  strong  solutions;  but  that  with  a 
17  per  cent  solution  the  whole  became  converted  into  a 
firm  transparent  jelly  at  the  end  of  four  or  five  days.  On 
attempting  to  wash  the  jelly  with  solutions  of  the  normal 
sulphate  of  decreasing  densities  it  was  found  to  dissolve 
easily  and  completely,  while  treatment  with  pure  water 
made  it  opaque  and  entirely  decomposed  it,  thus  rendering 
it  impossible  to  determine  its  composition.  Debray’s  ana¬ 
lysis  must  therefore  refer  not  to  this  jelly,  but  to  its  de¬ 
composition  produdtwith  water,  more  or  less  contaminated 
perhaps  with  some  of  the  undecomposed  jelly  itself.  On 
repeating  these  experiments  with  more  dilute  solutions,  it 
was  found  that  the  jelly  became  more  and  more  thin  and 
cloudy,  until  with  a  3-3  per  cent  solution  no  jelly  at  all 
was  formed,  and  the  sole  product  of  the  adtion  was  a  white 
flocculent  precipitate.  The  analysis  of  this  precipitate, 
together  with  those  of  other  precipitates,  obtained  in 
similar  experiments  with  still  more  dilute  solutions,  is 
given  in  Table  IV.  The  first  four  experiments  in  this 
table,  with  one  exception,  indicate  a  slight  increase  in  the 
basicity  of  the  precipitate,  as  the  solution  taken  is  stronger. 
The  increase,  however,  is  not  greater  than  what  might  be 
put  down  to  experimental  error.  The  last  three  experi¬ 
ments  were  performed  when  the  temperature  of  the  labo¬ 
ratory  was  some  degrees  higher  than  in  the  other  cases, 
and  the  precipitates  here  are  less  basic  than  the  others,  the 
first  two  of  these  showing  a  variation  in  the  same  diredtion 
as  Nos.  56  to  58. 
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Table  IV. 

■Aluminium  Sulphate  Digested  with  Zinc  in  the  Cold. 


Strength  of  the 

A1203  precipitated,  that 

A)203  in  the 

Solution. 

in  the  sol.  taken  being  100. 

Anhydrs.  ppt. 

56. 

i*io 

per  cent 

37'4 

66-149 

57- 

1-64 

» 

3r9 

66-i6g 

58- 

i' '95 

J* 

42-2 

66-339 

59- 

3*3 

11 

33'6 

66-215 

60. 

o-66 

If 

33"4 

65-181 

6r. 

078 

ff 

48-2 

65‘979 

62. 

2-47 

11 

32-0 

64-625 

The  close  concordance  of  the  first  four  numbers  would 

suggest  that  the  precipitate  might  be  a  definite  chemical 
compound  were  it  not  that  these  numbers  do  not  corre¬ 
spond  to  any  particular  formula,  the  one  which  they  most 
nearly  satisfy  being  3A1303.,2SC>3,  which  requires  65-687 
per  cent  of  alumina.  It  might  even  here  be  possible  that 
they  did  consist  of  this  basic  sulphate,  since  their  being 
rather  more  basic  than  the  formula  requires  might  be  due 
to  the  decomposing  adtion  of  the  wash-water,  but  that 
in  the  cases  of  Nos.  60  and  62  we  have  some  which  are 
less  basic  than  3A1203,2S03,  even  in  spite  of  this  decom¬ 
posing  adtion.  In  addition  to  this  we  have  the  fadt  that 
the  composition  of  the  produdt  evidently  depends  to  a 
considerable  extent  on  the  temperature  at  which  the  adtion 
takes  place.  On  the  whole,  it  would  seem  to  be  extremely 
rash  to  assume  that  these  precipitates  are  constant  in 
composition,  or  that  they  consist  of  a  definite  chemical 
compound. 

(To  be  continued.) 


THE  “VIDANGEUSE  AUTOMATIQUE.” 


This  apparatus  isdescribed  as  a  closet  hermetically  closed, 
completely  inodorous,  and  emptying  itself  incessantly. 
The  Abbe  Moigno  in  describing  the  sewage  difficulty  de¬ 
clares  that,  prior  to  this  new  invention,  due  to  M.  Louis 
Mouras,  not  a  single  effedtive  step  had  been  taken  towards 
the  solution  of  the  problem.  He  declares  that  the  Vidan- 
geuse  is  hermetically  closed  by  the  safest  of  closings,  the 
hydraulic  joint,  so  that  its  contents  are  cut  off  from  all 
contadt  with  the  ambient  air,  whence  it  is  inodorous  and 
all  infedtion  is  rendered  impossible.  Further,  by  a  “  mys¬ 
terious  operation,  which  reveals  a  principle  entirely  novel,” 
the  apparatus  transforms  all  that  it  receives,  liquid  and 
solid  excreta,  in  a  very  short  time  and  “  without  any  addi¬ 
tion  of  chemical  ingredients  ”  into  a  homogeneous  liquid, 
scarcely  turbid,  which  holds  everything  in  suspension  in 
the  state  of  filaments  scarcely  visible,  without  depositing 
anything,  either  on  the  sides  of  the  soil-pipe  or  at  the 
bottom  of  the  sewer.  It  empties  itself  automatically  and 
incessantly;  that  is,  each  new  volume  of  excreta  intro¬ 
duced  by  the  fall-pipe  causes  the  discharge  of  an  equal 
volume  of  the  former  contents  elaborated  and  fluidified. 
The  liquid  as  it  issues  out,  deprived  of  none  of  the  organic 
or  inorganic  elements  of  the  excreta,  may  be  received  at 
once  in  a  butt  to  serve  for  watering  the  garden,  or  it  may 
flow  into  the  sewer.  The  describer  states  that  any  existing 
closet  can  be  arranged  in  accordance  with  the  new  system 
by  merely  adding  a  fall-pipe  dipping  with  its  lower  end 
into  the  liquid  in  the  “  vidangeuse  ”  and  a  discharge  pipe 
Which  plunges  with  its  bent  upper  end  into  the  same  liquid 
whilst  the  lower  end  is  connected  with  the  sewer. — Les 
Mondes. 

(As  the  “  vidangeuse  ”  is  protected  by  a  patent  a  more 
complete  description  will  doubtless  follow). 


Essence  of  Licari  Kanali. — H.  Morin. — The  author 
has  isolated  from  this  produdt  a  hydrocarbon,  C20Hx6,  to 
which  he  gives  the  name  licarene. — Comptes  Rendus. 
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PHYSICAL  SOCIETY. 

Saturday,  March  25 th,  1882. 

Prof.  Clifton,  President;  in  the  Chair. 

New  members — Mr.  M,  J.  Jackson,  B.A. ;  Mr.  Nazarus 
Fletcher,  British  Museum. 

Mr.  Shellford  Bidwell  read  a  paper  on  the  “  Electric 
Resistance  of  a  Mixture  of  Sulphur  and  Carbon.''’  These 
experiments  were  begun  in  December,  1880,  to  ascertain 
if  the  mixture  in  question  was  sensitive  to  light  like 
selenium.  Sulphur  was  melted  and  mixed  with  powdered 
plumbago,  the  best  proportions  being  20  parts  by  weight 
of  the  sulphur  to  9  parts  of  the  plumbago.  The  mixture 
was  poured  into  moulds  and  quickly  cooled,  yielding  plates 
and  sticks.  When  exposed  to  the  light  of  a  gas  flame,  an 
increase  in  resistance  was  noticed,  and  was  proved  to  be 
due  to  the  heat  of  the  flame,  not  the  light,  by  experi¬ 
menting  with  different  sources  of  light  and  coloured 
screens  of  glass.  As  both  carbon  and  sulphur  decrease  in 
resistance  under  heating,  this  opposite  effedt  of  the  mix¬ 
ture  is  anomalous,  and  Mr.  Bidwell  explains  it  by  sup¬ 
posing  that  the  mixture  is  mechanical,  and  that  heat  ex¬ 
panding  the  size  of  the  insulating  sulphur  crystals  sepa¬ 
rates  the  conduding  carbon  particles  further  apart,  and  in¬ 
creases  the  resistance  of  the  mass.  Cells  of  this  compound 
were  made  like  selenium  cells  by  spreading  it  between  the 
parallel  turns  of  two  fine  platinum  wires  wound  round  a 
mica  plate,  and  the  rise  of  resistance  for  temperature  care¬ 
fully  measured.  At  14°  C.  the  resistance  was  9100  ohms, 
at  550  C.  it  was  5700  ohms,  and  the  rise  was  in  greater 
ratio  than  the  rise  of  temperature.  Mr.  Bidwell  also 
found  that  these  cells  would  transmit  speech  when  con- 
neded  in  the  circuit  of  a  battery  and  a  Bell  telephone  ; 
they  also  aded  as  a  thermoscope,  when  employed  after  the 
manner  of  a  thermopile.  Mixtures  of  shellac  and  graphite, 
of  paraffin  and  graphite,  &c.,  were  also  tried  with  like 
results. 

In  reply  to  Prof.  Macleod,  Mr.  Bidwell  said  the  resist¬ 
ance  of  the  cells  decreased  soon  after  being  made.  Mr. 
Bidwell  also  stated  that  ading  on  a  suggestion  of  Dr. 
Hopkinson,  he  had  found  that  the  resistance  diminished 
under  a  more  powerful  current.  This  material  would  not 
answer  for  resistance  boxes. 

Mr.  C.  V.  Boys  read  a  paper  on  a  “  New  Method  of 
finding  the  Index  of  Refraction  of  Lenses,”  based  on  the 
general  principle  employed  by  Foucault  of  causing  the  ray 
of  light  to  return  on  the  same  path. 

Prof.  Clifton  stated  that  a  similar  method  was  now 
employed  by  him  at  Oxford,  and  was  useful  for  small 
lenses. 

Prof.  Fitzgerald,  of  Dublin,  showed  mathematically 
that  it  was  impossible  for  a  small  charge  of  static  eledri* 
city  carried  along  by  the  earth  to  move  a  magnet  in  its 
neighbourhood. 

Prof.  Ayrton  questioned  this  conclusion,  and  exhibited 
an  apparatus  intended  to  test  the  point  experimentally. 

The  meeting  was  then  adjourned  till  April  22. 


NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 
General  Meeting ,  February  23,  1882. 

Mr.  B.  S.  Proctor  in  the  Chair. 

The  minutes  of  last  meeting  were  read  and  confirmed. 

Messrs.  J.  R.  Young,  A.  J.  Smith,  C.  E.  Stuart,  B.Sc., 
and  Dr.  Rudolph  Messel,  were  eledted  members  of  the 
Society. 

The  following  papers  were  read  ■ 


1^6  Estimation  of  Arsenic  in  Copper.  {CMEarchA3LiSs’ 


“  On  the  Estimation  of  Arsenic  in  Copper,"  by  John 
Pattinson,  F.I.C.,  F.C.S.  However  delicate  as  a  quali¬ 
tative  test  for  the  presence  of  small  quantities  of  arsenic 
in  copper  Messrs.  Abel  and  Field’s  method,  described  in 
the  Quarterly  journal  of  the  Chemical  Society  for  1862, 
may  be,  I  have  found  that  it  gives  very  uncertain  and 
untrustworthy  results  when  used  as  a  quantitative  method 
for  the  determination  of  this  substance.  Messrs.  Abel  and 
Field’s  method  consists  in  adding  a  small  quantity  of 
nitrate  of  lead  to  the  nitric  acid  solution  of  about  200 
grains  of  the  copper  to  be  tested,  and  then  excess  of 
ammonia  and  carbonate  of  ammonia.  The  lead  precipi¬ 
tate  thus  formed,  which  is  supposed  to  contain  all  the 
arsenic  contained  in  the  copper,  is  then  separated  by 
filtration  and  washed,  and  the  arsenic  it  contains  dissolved 
by  digesting  the  precipitate  with  solution  of  oxalic  acid, 
ultimately  obtaining  the  arsenic  as  ammonio-magnesium 
arsenate,  with  or  without  previous  precipitation  as 
sulphide.  When  carefully  following  all  the  instructions 
given  in  the  above  named  paper,  this  method,  when 
applied  to  a  solution  of  copper  known  to  contain  0^05 
per  cent  of  arsenic,  only  indicated  o'oo6  per  cent  of 
arsenic. 

In  attempting  to  discover  a  method  which  would  give 
better  results  than  this  method,  I  have  found  that  if 
a  solution  of  copper  in  nitric  acid  is  carefully  neutralised 
with  solution  of  caustic  soda,  and  then  a  slight  excess  of 
the  soda  solution  added,  all  the  arsenic  the  copper 
contains  is  entirely  precipitated  as  arsenate  of  copper 
before  hydrated  cupric  oxide  is  precipitated;  and,  more¬ 
over,  that  hydrated  cupric  oxide  precipitates  arsenate 
of  copper  from  solutions  of  copper  so  neutralised.  On 
this  rea&ion  is  based  the  process  of  estimating  small 
quantities  of  arsenic  in  commercial  copper  which  I  have 
to  describe. 

From  xoo  to  400  grains  of  the  copper  to  be  examined, 
the  amount  varying  with  the  quantity  of  arsenic  supposed 
to  be  present,  are  dissolved  in  nitric  acid.  Solution  of 
caustic  soda  is  then  carefully  added  to  the  cold  or  slightly 
warm  solution  until  a  slight  but  permanent  finely  divided 
precipitate  is  formed.  A  quantity  of  very  dilute  caustic 
soda,  containing  soda  equal  to  twice  the  weight  of  arsenic 
supposed  to  be  present,  is  now  added,  and  the  mixture 
well  stirred  every  five  minutes  during  half  an  hour  to 
ensure  the  precipitation  of  the  whole  of  the  arsenate 
of  copper.  Care  must  be  taken  to  use  very  dilute  solution 
of  soda  when  the  free  acid  is  nearly  neutralised,  and 
for  the  final  precipitation,  otherwise  undesirable  clots 
of  hydrated  cupric  oxide  will  be  formed.  The  precipitate 
is  then  collected  on  a  filter  and  washed  once  or  twice  with 
cold  water.  The  filtration  is  hastened  if  the  solution  with 
its  precipitate  is  boiled  after  the  soda  has  been  added,  but 
in  this  case  it  must  be  again  cooled  and  allowed  to  stand 
for  about  an  hour  before  being  filtered,  as  the  precipitate 
appears  to  be  slightly  soluble  in  a  heated  solution. 

When  examining  unknown  qualities  of  copper  contain- 
taining  much  arsenic,  should  any  doubt  exist  that  an 
insufficient  amount  of  soda  has  been  added  to  precipitate 
the  whole  of  the  arsenic,  a  second  amount  of  soda  should 
be  added  to  the  filtrate  after  the  first  precipitate  has  been 
separated,  and  the  precipitate  thus  formed  collected  on  a 
filter,  dissolved  in  a  little  hydrochloric  acid,  and  ammonia 
and  magnesia  mixture  added  and  well  stirred.  The  for¬ 
mation  of  a  precipitate  of  ammonio-magnesium  arsenate 
indicates  the  presence  of  arsenic.  This  precipitate  should 
be  collected  and  weighed.  If  no  ammonio-magnesium 
arsenate  precipitate  is  formed,  the  whole  of  the  arsenic  is 
in  the  precipitate  formed  by  the  first  addition  of  soda. 

Ammonia  and  its  salts  must  not  be  added  to  the  solution 
of  copper  from  which  the  arsenic  is  to  be  thus  separated, 
as  I  find  they  interfere  with  the  complete  precipitation  of 
the  arsenic. 

The  after-treatment  of  the  precipitate  formed  by  the 
addition  of  soda,  and  which  contains  the  whole  of  the 
arsenic,  depends  on  the  presence  or  absence  of  other  im¬ 
purities  in  the  copper. 


I. — If,  on  dissolving  the  precipitate  in  hydrochloric  acid 
and  adding  excess  of  ammonia,  it  is  found  that  no 
insoluble  matter  remains  in  the  solution,  the  arsenic 
acid  may  be  at  once  precipitated  as  ammonio-mag¬ 
nesium  arsenate  by  the  addition  of  magnesia  mix¬ 
ture  (chloride  of  magnesium,  chloride  of  ammonium, 
and  ammonia).  In  the  absence  of  phosphorus  the 
ammonio-magnesium  precipitate  indicates  arsenic 
only,  but  if  phosphorus  be  present,  the  latter  pre¬ 
cipitate,  after  being  weighed,  should  be  dissolved  in 
hydrochloric  acid,  and  arsenic  precipitated  as  ter- 
sulphide  by  sulphuretted  hydrogen.  The  phos¬ 
phoric  acid  in  the  filtrate  is  then  again  precipitated 
as  ammonio-magnesium  phosphate,  the  precipitate 
weighed  and  deducted  from  the  weight  of  the  first 
ammonio-magnesium  precipitate. 

Should  phosphorus  be  present  in  the  copper,  the  arsenic 
may  also  be  separated  from  it  by  precipitating  the  arsenic 
as  tersulphide  before  the  formation  of  the  ammonio-mag¬ 
nesium  precipitate  as  described  further  on. 

A  sample  of  copper  known  to  contain  no  arsenic  or 
phosphorus,  but  to  the  solution  of  which  arsenic  acid 
equal  to  o'5  grain  of  arsenic  had  been  added,  was  tested 
by  what  may  be  termed  the  diredt  method  described  above, 
and  an  amount  of  ammonio-magnesium  arsenate  was  ob¬ 
tained  representing  0^5  grain  of  arsenic. 

II. — Should  the  addition  of  ammonia  to  the  solution  in 
hydrochloric  acid  of  the  precipitate  formed  by  the 
addition  of  soda  to  the  copper  solution  give  a  pre¬ 
cipitate,  then  the  solution,  if  warm,  should  be 
cooled,  and  sulphide  of  ammonium  added  in  excess, 
and  the  mixture  allowed  to  stand  for  a  few  minutes 
in  the  cold.  The  insoluble  sulphides  are  then 
separated  by  filtration  and  the  arsenic  acid  is  pre¬ 
cipitated  in  the  filtrate  by  magnesia  mixture.  Care 
must  be  taken  that  the  solution  is  not  warmed  after 
the  addition  of  sulphide  of  ammonium,  otherwise 
the  arsenic  acid  would  be  more  or  less  reduced,  and 
no  precipitate  of  ammonio-magnesium  arsenate  may 
be  formed. 

Here,  again,  should  phosphorus  have  been  present  in 
the  copper  it  will  also  be  obtained  in  the  ammonio-mag¬ 
nesium  precipitate  and  should  be  afterwards  separated  as 
before-described. 

The  results  obtained  by  treating  copper  containing  mix¬ 
tures  of  various  impurities  and  with  known  quantities  of 
arsenic  by  this  method  were  very  satisfactory.  A  mixture 
of  100  grains  of  pure  copper  and  0^25  grain  each  of  anti¬ 
mony,  lead,  bismuth,  tin,  and  iron,  to  which  i*o  grain  of 
arsenic  was  also  added,  yielded  ammonio-magnesium 
arsenate  equal  to  o-g8  grain  of  arsenic.  Other  analyses 
with  various  quantities  of  arsenic  gave  equally  good  results, 
and  occasionally  exactly  the  same  amount  of  arsenic  was 
found  as  was  added  to  the  mixture  of  metals. 

When  the  copper  to  be  tested  contains  iron  and  other 
impurities  in  some  quantity,  and  when  it  is  uncertain 
whether  or  not  phosphorus  is  also  present,  the  best  way  to 
proceed  to  separate  the  arsenic  from  the  other  substances 
carried  down  with  the  precipitate  formed  by  the  addition 
of  caustic  soda  is  probably  as  follows  : — The  last-named 
precipitate  is  dissolved  in  a  little  hydrochloric  acid  (any 
portion  insoluble  in  this  menstruum  being  allowed  to 
remain  in  suspension  in  the  liquid),  ammonia  and  sulphide 
of  ammonium  in  excess  added,  and  the  mixture  kept  at  a 
temperature  a  little  below  boiling  for  about  an  hour. 
The  precipitate  of  sulphides  is  then  separated  by  filtration 
and  the  filtrate  is  acidified  with  hydrochloric  acid.  The 
arsenic,  which  has  been  reduced  from  arsenic  acid  to 
arsenious  acid  by  the  digestion  with  hot  sulphide  of 
ammonium,  is  readily  precipitated  as  tersulphide,  together 
with  any  antimony  or  tin  the  solution  may  have  contained. 
These  sulphides  are  then  collected  on  a  filter  and  washed 
and  afterwards  dissolved  in  fuming  nitric  acid.  .  The 
arsenic  acid  is  then  precipitated  by  magnesia  mixture 
after  addition  of  excess  of  ammonia,  and  obtained  as 
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ammonio-magnesium  arsenate  from  which  the  percentage 
of  arsenic  is  calculated. 

Analyses  made  by  the  method  last  described  have  given 
very  good  results.  Amongst  several  analyses  made  by 
this  method  may  be  mentioned  the  following: — Two' 
mixtures  of  100  grains  of  copper  and  o-25  grain  each  of 
antimony,  lead,  bismuth,  tin,  and  iron,  to  which  o-5  grain 
and  o-x  grain  of  arsenic  respectively  had  been  added, 
yielded  o-48  grain  and  o’lo  grain  of  arsenic  respectively. 

My  thanks  are  due  to  my  assistant,  Mr.  H.  A.  Kay, 
who  has  made  most  of  the  required  analyses,  and  who  has 
otherwise  given  much  valuable  help  in  carrying  out  this 
investigation. 

“  Contributions  to  the  History  of  the  Oxides  of  Man¬ 
ganese. .”  By  J.  T.  Dunn,  M.Sc.  Wishing  to  determine 
sulphurous  acid  dissolved  in  oil  of  vitriol,  and  casting 
about  for  a  method  which  would  not  involve  the  use  of 
such  large  bulks  of  air-free  water  as  are  necessary  for 
accuracy  in  titrating  with  iodine,  I  tried,  amongst  other 
things,  solution  of  permanganate  of  potassium.  I  pro¬ 
posed  to  sink  the  measured  quantity  of  S02  solution 
under  excess  of  standard  permanganate  solution,  and  to 
determine  the  amount  of  oxygen  used  up  by  excess  of 
standard  ferrous  sulphate  solution  and  back  titration  with 
permanganate.  Of  course,  on  adding  the  S02  to  excess 
of  permanganate,  a  quantity  of  brown  hydrated  oxide  of 
manganese  is  precipitated,  but  addition  of  acidified 
ferrous  sulphate,  as  is  well  known,  easily  reduces  and 
dissolves  this  oxide. 

It  had  long  been  well  known  that  the  precipitates  pro¬ 
duced  by  the  action  of  reducing  agents  on  excess  of  per¬ 
manganate,  as  well  as  those  formed  by  acting  with  alkalies 
and  oxidising  agents  on  manganous  salts,  have  not,  as  a 
rule,  the  composition  of  manganese  dioxide,  but  contain  a 
percentage  of  oxygen  falling  short  more  or  less  of  that 
required  for  the  formula  Mn02.  Mr.  Francis  Jones  states 
{Jour.  Chem.  Soc.,  1878,  page  95)  that  he  has  observed 
an  evolution  of  oxygen  gas  in  all  cases  of  the  adtion  of 
reducing  agents  on  permanganate  which  he  has  examined, 
although  he  gives  us  no  figures,  nor  any  guide  whatever 
as  to  the  amount  of  gas  which  he  has  so  noticed.  So 
far  as  I  am  aware,  no  other  author  who  has  experimented 
with  oxides  of  manganese  makes  any  mention  of  oxygen 
being  given  off  under  these  circumstances;  but  a  possible 
connection  between  the  evolution  of  oxygen  and  the 
deficiency  in  oxygen  below  the  formula  Mn02,  exhibited 
by  the  precipitated  oxides,  at  once  suggests  itself. 

In  my  work  with  sulphurous  acid,  since  it  was  necessary, 
in  order  to  insure  the  complete  diffusion  of  the  saturated 
acid  out  of  the  narrow-necked  little  bottle  in  which  it  was 
weighed,  to  permit  the  permanganate  solution  under 
which  it  was  sunk  to  stand  over  night,  it  is  evident  that 
any  such  evolution  of  oxygen  as  that  mentioned  by  Jones, 
even  if  it  took  place  very  slowly,  would  have  rendered  the 
determinations  useless.  I  endeavoured,  therefore,  to 
repeat  some  of  Mr.  Jones’s  experiments  under  determinate 
conditions,  to  ascertain  whether,  under  these  conditions, 
evolution  of  oxygen  did  take  place,  and,  if  so,  to  what 
extent.  I  afterwards,  for  other  reasons,  abandoned  the 
use  of  permanganate  in  favour  of  bichromate;  but  the 
results  of  the  few  experiments  which  I  made  are  perhaps 
worth  while  putting  on  record. 

A  small  flask  was  taken,  fitted  with  a  two-holed  cork, 
through  which  passed  a  gas-delivery  tube  and  the  tube  of 
a  stoppered  funnel,  the  latter  reaching  to  the  bottom  of 
the  flask.  Flask  and  delivery  tube  were  completely  filled 
with  a  solution  of  about  15  grms.  of  manganous  sulphate 
(the  same  sulphate  was  used  in  all  the  experiments,  and 
contained  n-32  per  cent  of  water),  and  a  solution  of  o-63 
grm.  of  permanganate,  in  a  small  quantity  of  water,  was 
added  through  the  funnel  tube  without  admitting  any  air, 
the  delivery  tube  of  the  flask  dipping  under  water,  and 
having  a  graduated  tube  filled  with  water  inverted  over  it. 

Immediately  on  the  introduction  of  the  permanganate  a 
brown  flocculent  precipitate  formed,  but,  after  half  an 
hour,  there  was  no  evolution  of  gas.  The  fluid  in  the 
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flask  was  now  boiled,  and  yielded,  after  three-quarters  of 
an  hour,  about  5  c.c.  of  gas,  the  precipitate  at  the  same 
time  becoming  quite  black.  This  gas  was  certainly  not 
pure  oxygen,  and  as  an  equal  bulk  of  the  distilled  water 
used  in  making  the  solutions  yielded,  on  boiling  for  the 
same  length  of  time,  about  the  same  quantity  of  gas,  there 
seems  no  reasonable  doubt  that  in  both  cases  the  gas  was 
air  dissolved  in  the  water,  or  which  had  diffused  into  the 
apparatus. 

The  experiment  was  next  repeated,  the  flask  this  time 
being  filled  with  a  solution  of  about  5  grms.  of  perman¬ 
ganate,  and  1 '02  grms.  of  the  manganous  sulphate  was 
dissolved  in  water,  and  run  into  it.  The  same  brown 
precipitate  was  observed,  but  again  no  gas  was  given  off 
in  the  cold.  On  boiling  a  slow  evolution  of  gas  took 
place,  which  ceased  after  about  an  hour,  during  which 
time  about  200  c.c.  was  colledted.  A  lighted  match 
showed  that  the  gas  contained  a  large  quantity  of  oxygen, 
and  absorption  of  a  sample  by  phosphorus  showed  that 
it  was  practically  pure. 

A  blank  experiment,  made  for  precaution’s  sake,  in 
which  the  same  quautity  of  permanganate  solution  was 
boiled  for  an  hour,  without  addition  of  manganous 
sulphate,  and  in  which  only  7  c.c.  of  gas  was  given  off, 
showed  that  the  gas  in  the  last  experiment  did  not  come 
from  the  simple  breaking  up  of  the  permanganate  by  heat. 

The  experiment  was  repeated  with  the  same  quantities 
of  the  materials,  and  they  were  left  together  in  the  cold  for 
five  days.  No  gas  was  colledted  in  the  measuring  tube, 
but  a  few  minute  bubbles  appeared  hanging  on  to  the 
precipitate. 

It  seems,  then,  that  when  solutions  of  permanganate 
and  manganous  sulphate  are  mixed,  no  evolution  (practi¬ 
cally)  of  gas  takes  place  in  the  cold,  and  that,  on  heating, 
oxygen  is  evolved  when  the  permanganate  is  in  excess, 
but  not  when  the  manganous  salt  is  in  large  excess.  I 
next  tried  to  ascertain  whether  the  adtion  was  a  deter¬ 
minate  one,  or  whether,  as  seemed  possible,  it  was  an 
example  of  so-called  “  catalytic”  adtion — whether  the 
precipitated  oxide  adted  towards  the  excess  of  permanga¬ 
nate  in  the  way  that  cobaltic  hydrate  does  towards 
bleaching-powder  in  Fleitmann’s  method  0  preparing 
oxygen. 

A  small  quantity  of  the  moist  precipitated  hydrate  from 
the  last  experiment,  which  had  been  washed  in  the  cold 
till  free  from  adhering  permanganate,  was  placed  in  the 
flask,  which  was  then  filled  with  permanganate  solution 
(about  5  grms.  of  the  salt).  The  precipitate  and  the  fluid 
were  then  boiled  together,  but,  after  two  hours,  only  about 
20  c.c.  of  gas  had  colledted,  which  was  found  to  be 
oxygen.  Again,  the  flask  was  filled  with  the  same 
quantity  of  permanganate,  and  a  solution  of  0^25  grm. 
of  manganous  sulphate  added,  and  boiled;  46  c.c.  of  gas 
was  colledted,  and  shown  to  be  oxygen;  and  it  will  be 
noticed  that  the  quantity  bears  roughly  the  same  ratio  to 
the  200  c.c.  colledted  in  a  former  experiment  that  the 
manganous  sulphate  used  here  does  to  that  used  in  the 
other  case. 

The  readtion  was  then  apparently  definite,  and  it  seemed 
worth  while,  if  possible,  to  put  it  on  a  quantitative  basis. 
Decinormal  solutions  of  permanganate  and  of  manganous 
sulphate  were  prepared,  containing  3’i6  grms.  and  1*51 
grms.  of  the  salts  respectively  per  litre.  (The  permanga¬ 
nate  was  rather  above  decinormal  strength,  100  c.c.  being 
equivalent  to  ioo'q  c.c.  decinormal  solution.) 

Into  the  flask  was  introduced  100  c.c.  (  =  100*4)  per¬ 
manganate  solution,  and  the  air  was  then  displaced  by  a 
stream. of  C02 ;  100  c.c.  of  MnS04,  solution  was  added 
through  the  funnel  tube  without  introducing  air,  and  the 
liquid  and  precipitate  boiled  together  for  two  hours,  the 
gas  given  off  being  colledted  over  caustic  soda.  After 
allowing  for  the  small  quantity  of  residual  air  in  the  flask, 
23  c.c.  of  oxygen  remained.  The  contents  of  the  flask 
were  poured  on  an  asbestos  filter,  and  the  precipitate 
washed.  The  filtrate  was  perfedtly  colourless,  and  hence 
contained  no  permanganate.  It  gave  no  precipitate  with 
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ammonic  sulphide,  and  thus  contained  no  manganese  ;  so 
that  the  whole  of  the  manganese  both  of  the  permanga¬ 
nate  and  the  manganous  salt  had  gone  into  the  precipitate. 
The  precipitate  was  run  into  excess  of  potassic  iodide 
solution,  as  suggested  by  Pickering  (Jour.  Chem.  Soc., 
1879,  page  654),  and  the  available  oxygen  determined  by 
titration  with  hypo. 

The  results  are  as  follows  : — 

Total  Mn  in  precipitate  (calc,  from  salts  used)  o'  1654 

Equivalent  O  calculated . 0'0482 

Available  O  found . C0475 

Total  available  O  in  KMn04used . C0803 

O  found,  o-o475+o-0329  (gas)  . 0  0804 

These  figures  agree  very  closely  with  the  equation — 
2KMn04-f  MnS04=  K2S04+3Mn02+  02. 

The  precipitate  contains  manganese  and  oxygen  in  pro¬ 
portions  which  agree  very  closely  with  the  formula  Mn02. 
Potassium  in  the  precipitate  was  not  looked  for,  but  it 
doubtless  was  present,  as  in  all  similarly  formed  oxides 
which  have  been  examined.  The  very  close  agreement 
between  the  observed  “  total  available  oxygen  ”  and  that 
calculated  from  the  KMn04  is  to  be  attributedto  accident, 
because  the  gas  measurements  throughout  were  of  the  very 
roughest,  and  I  have  not  based  any  quantitative  conclu¬ 
sions  on  them,  but  have  relied  entirely  on  the  determina¬ 
tion  of  the  oxygen  in  the  precipitate,  being  content  to  find 
that  the  gas  measurement  approached  at  all  closely  to  the 
difference  between  that  and  the  total  available  oxygen  in 
the  permanganate. 

The  experiment  was  now  repeated,  using  200'8  c.c. 
KMn04  and  100  c.c.  MnS04.  Oxygen  given  off,  19  c.c.  = 
CU0262  grm.  Filtered  as  before.  The  filtrate  was  made 
up  to  500  c.c.,  and  the  KMn04and  total  manganese  deter¬ 
mined  in  portions  by  ferrous  sulphate  and  permanganate, 
and  by  reduction  by  S02,  precipitation  as  sulphide,  and 
conversion  into  sulphate  respectively.  The  filtrate  con¬ 
tained  KMn04  equivalent  to  I07'i  c.c.  decinormal  solu¬ 
tion,  whence  937  c.c.  had  gone  into  the  precipitate.  The 
manganese  in  the  filtrate  was  o- 1150  grm.,  and  that  calcu¬ 
lated  from  the  KMn04  present  o'ii78  grm.,  so  that  the 
whole  of  the  manganese  from  the  MnS04  was  in  the  pre¬ 
cipitate.  The  precipitate  was  treated  as  before  : — 

Total  Mn  calculated  from  937  c.c.  KMn04 


and  100  c.c.  MnS04  . o'I58i 

Equivalent  O  calculated . .  . .  . .  o'046o 

Available  O  found . ©'0457 

Total  arailable  O  in  KMn04 . o'oj^o 

Found  o'0457-f  o'0262  (gas) . C0719 


Here  again  the  precipitate  is  practically  Mn02  (with 
possible  K20),  and  the  same  equation  would  represent 
the  reaction,  only  that  the  amounts  of  KMn04  used  up, 
and  of  oxygen  given  off,  are  somewhat  below  those 
required  by  the  equation,  a  portion  of  the  oxygen  which 
before  came  off  as  gas  appearing  to  have  done  the  work 
of  the  6'3  c.c.  of  KMn04. 

In  the  next  experiment  200  c.c.  MnS04  solution  was 
used,  and  100  (=ioo-4)  c.c.  KMn04.  The  oxygen  given 
off  was  i2'8  c.c.  =  o-oi7o  grm.  The  filtrate  was  this  time 
colourless,  and  contained  no  manganese.  The  precipitate 
showed  o-o638  grm.  available  O  : — 

Total  Mn  in  precipitate  (calc,  from  salts  used)  o'22o8 


Equivalent  O  calculated . C0642 

Available  O  found . o-o638 

Total  available  O  in  KMn04 . o-o8o3 

Found  o'o638  +  o'oi7o  (gas) . o-o8o8 


Again  the  precipitate  is  Mn02,  and  the  reaction  is  very 
closely  represented  by — 

2MnS04+KMn04  +  H20  =  4Mn02  +  K2S04  +  H2S04  + O, 
the  excess  in  the  gaseous  oxygen  found  over  that  required 
by  the  equation  being  attributable  to  the  roughness  of  the 
measurement. 

The  same  experiment  was  repeated  with  150  c.c.  MnS04 
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solution  and  50^2  c.c.  KMn04.  Oxygen  given  off,  2'i  c.c. 
=  o'oo27  grm.  Filtrate  contained  no  manganese  : — 

Total  Mn  in  precipitate  (calc,  from  salts  used)  0-1377 


Equivalent  O  caculated . 0^0400 

Available  O  found . 0*0375 

Total  available  O  in  KMn04 . 0^0402 

Found  o'O375-fo'o027  (gas) . 0^0402 


This  time  the  precipitate  exhibits  a  distinct  deficiency  in 
oxygen,  the  figures  calculating  out  to  a  mixture  of  coin 
grm.  MnO  with  0^2040  grm.  Mn02,  or  a  formula  of  approxi¬ 
mately  Mn0.i5Mn02.  The  equation  here  would  seem  to 
be  that  on  which  Guyard  based  his  volumetric  process, — 
3MnS04+2KMn04+3H20  =  5Mn02+K2S04+2H2S04, 
only  that  a  small  portion  of  the  oxide  has  broken  up> 
giving  off  part  of  its  oxygen. 

200  c.c.  MnS04  solution  and  50*2  c.c.  KMn04  were  now 
boiled  together.  Practically  no  gas  was  given  off.  Fil¬ 
trate  contained  no  KMn04,  but  showed  manganese  equiva¬ 
lent  to  C0552  grm.  MnS04,  whence  C3120  grm.  corre¬ 
sponding  to  170  c.c.  decinormal  solution,  had  gone  to  form 
the  precipitate : — 

Total  Mn  in  precipitate  ..  ..  CI485 

Equivalent  O  calculated  . .  . .  C0432 

Available  O  found . 0'03g6 

So  that  in  this  case,  again,  the  oxide  is  deficient  in  oxygen, 
the  nearest  formula  being  Mn0.nMn02.  Here,  then, 
Guyard’s  equation  probably  holds  in  the  first  case,  but  the 
oxide  formed  takes  up  more  manganese  from  the  excess  of 
sulphate  present. 

Two  experiments  were  then  tried  in  the  cold,  one  with 
100  c.c.  of  each  of  the  solutions,  the  other  with  150  c.c. 
MnS04  and  50  c.c.  KMn04.  A  few  small  gas  bubbles 
detached  themselves,  and  both  precipitates  exhibited  small 
deficiences  in  oxygen,  but  the  results  agreed  approximately 
in  both  cases  with  Guyard’s  equation. 

As  a  result  of  the  whole,  it  seems  that  when  perman¬ 
ganate  and  manganous  sulphate  readt  on  each  other  in  the 
cold  the  readtion  is  approximately  expressed  by  Guyard’s 
equation,  and  any  excess  of  either  salt  over  the  proportion 
represented  by  3MnS04 :  2KMn04  remains  unadted  on  ; 
but  that  this  statement  is  only  approximate,  that  the  pre¬ 
cipitate  always  contains  less  oxygen  than  corresponds  to 
the  formula  Mn02,  and  that  this  deficiency  in  oxygen  is 
not  attributable  to  the  escape  of  oxygen  gas  (which 
appears,  however,  to  take  place  to  a  very  small  extent 
when  the  permanganate  is  in  excess),  but  to  the  fadt  that 
rather  more  MnS04  and  rather  less  permanganate  enter 
into  the  readtion  than  the  equation  represents. 

When  the  solutions  are  boiled  together  two  readtions 
may  take  place  : — 

3MnS04  +  2KMn04+2H20  =  5Mn02-l-K2S04+2H2S04 

MnS04  +  2KMn04  =3Mn02  +  K2S04+02. 

If  the  salts  are  in  the  proportions  required  for  the  first  re¬ 
adtion,  this  readtion  takes  place  almost  exactly;  there  is, 
however,  a  tendency  for  the  precipitate  to  be  low  in  oxy¬ 
gen,  which  is  increased  if  the  amount  of  MnS04  present 
exceeds  that  required  by  the  equation.  If  the  ratio  which 
the  quantity  of  KMn04  bears  to  that  of  MnS04  is  between 
that  required  for  the  first  equation  and  that  required  for 
the  second,  the  whole  of  the  manganese  of  both  salts 
is  precipitated,  the  precipitate  has  the  composition 
Mn02,  and  the  whole  of  the  oxygen  of  the  permanganate 
in  excess  of  that  required  to  form  Mn02  with  the  whole 
of  the  manganese  is  given  off  in  the  gaseous  form.  If 
more  KMn04  is  present  than  is  required  for  the  second 
equation,  the  excess  remains  pradtically  unadted  upon. 

It  is  to  be  noted,  however,  that  the  solutions  with 
which  I  have  worked  are  very  weak  ones,  and  that 
Wright  and  Menke  ( Journ .  Chem.  Soc.,  1880,  page  23) 
have  shown  that  with  the  same  proportions  of  KMn04 
and  MnS04  the  strength  of  the  solutions  used  influences 
the  composition  of  the  precipitate,  which  exhibits  a  greater 
,  deficiency  of  oxygen  as  the  strength  of  the  solutions  in- 
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creases.  The  evolution  of  oxygen,  however,  when  the 
permanganate  is  in  excess  of  the  quantity  required  for 
Guyard’s  equation,  takes  place  both  in  strong  and  weak 
solutions.  This  decomposition  of  the  permanganate,  too, 
would  seem  to  be  the  cause  of  the  high  results  which,  as 
they  state,  Wright  and  Menke  obtained  with  their  modi¬ 
fication  of  Guyard’s  volumetric  process  when  the  perman¬ 
ganate  solution  was  used  hot ;  and  in  this  connedion  it 
would  seem  desirable  to  examine  a  little  more  closely 
than  I  have  been  able  to  the  adion  of  the  hydrate  pre¬ 
cipitated  in  the  cold  upon  hot  solutions  of  permanganate. 

Professor  Herschel  exhibited,  for  Mr.  J.  B.  Payne,  a 
new  cheap  form  of  voltaic  cell,  invented  by  Mr.  Alfred 
Bennett,  of  Glasgow.  It  consisted  of  an  inner  porous  cell 
containing  zinc  in  caustic  soda  solution,  packed  in  iron 
filings  contained  in  an  outer  cell  which  was  made  out  of 
an  Australian  meat  tin.  Twelve  of  these  cells  in  series 
kept  a  small  Swan  lamp  glowing  brightly,  and  it  is 
claimed  for  the  battery  that  it  keeps  up  its  eledromotive 
force  for  a  very  long  time. 
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Handbook  of  the  Polariscope  and  its  Practical  Applications. 
Adapted  from  the  German  Edition  of  H.  Landolt, 
Professor  of  Chemistry  at  the  Polytechnicum,  Aachen, 
by  D.  C.  Robb,  B.A.,  and  V.  H.  Veley,  B.A.,  F.C.S., 
with  an  appendix  by  T.  Steiner,  F.C.S.  London  : 
Macmillan  and  Co. 

T he  appearance  of  this  work  in  an  English  version  appears 
to  be  due,  in  the  first  instance,  to  Mr.  F.  Faulkner,  of  St. 
Helens.  At  his  request  a  translation  was  executed  by 
Mr.  H.  M.  Chichester,  and  the  manuscript  was  placed  in 
the  hands  of  Mr.  Robb  for  revision  and  editing.  This 
gentleman,  in  his  preface,  takes  upon  himself  the  respon¬ 
sibility,  though  not  all  the  credit  of  the  work,  but  his 
death,  about  a  year  ago,  not  merely  led  to  considerable 
delay,  but  necessitated  a  last  revision  by  Mr.  Veley.  We 
are,  therefore,  brought  in  contad  with  five  distind  minds, 
and  cannot  presume  to  determine  what  share  of  credit  is 
due  to  each. 

As  to  the  need  for  a  treatise  of  this  nature  there  can  be 
no  question.  Now  that  physical  and  especially  optical 
properties  are  so  largely  used  in  identifying  and  charac¬ 
terising  organic  compounds,  such  a  manual  ought  to  be 
accepted  as  no  trifling  boon.  Strange  as  it  may  sound, 
we  have  from  time  to  time  received  communications  from 
persons  of  some  standing  in  the  chemical  world  seeking 
the  meaning  of  symbols  in  which  the  rotatory  power  of 
different  bodies  is  expressed.  The  treatise  before  us  is 
at  once  theoretical  and  pradical ;  the  authors  explain  the 
polarisation  of  light  in  its  various  phases,  and  especially 
the  nature  of  rotatory  power.  They  then  proceed  to  the 
process  of  determining  specific  rotation,  and  ultimately 
to  the  application  of  the  methods  in  quantitative  analysis. 

We  find,  as  an  introdudion,  an  account  of  the  difference 
between  ordinary  and  polarised  light,  of  polarisation  by 
refledion,  and  of  the  simple  polariscope.  The  reader  is 
then  made  acquainted  with  the  rotation  of  the  plane  of 
polarisation,  or,  as  it  is  commonly  called,  circular  polarisa¬ 
tion. 

In  the  second  chapter  we  find  a  classification  of  opti¬ 
cally  adive  substances.  There  are  those — either  organic 
or  inorganic — which  possess  the  power  of  rotating  the 
plane  of  polarisation  only  when  solid  and  in  a  crystal¬ 
line  state.  If  dissolved  or  melted  they  become  inadive. 
Again,  there  are  bodies  which  possess  rotatory  power 
when  dissolved,  and  if  volatile,  even  in  the  gaseous  state. 
These  substances,  if  capable  of  crystallisation,  become 
inadive  when  crystalline.  There  is  yet  a  third  class  which 
possess  rotatory  power,  both  when  crystallised  and  when 
dissolved.  So  far  as  is  yet  known  all  the  substances 


belonging  to  the  last  two  classes  are  organic  bodies, — 
either  naturally  occurring  in  plants  and  animals,  or  derived 
from  them  by  simple  metamorphoses.  Thus  we  find  here 
the  sugars,  the  gums,  many  of  the  principal  vegetable 
acids,  a  number  of  the  essential  oils  and  camphors,  alka¬ 
loids,  the  gelatinous  substances,  and  the  soluble  albumens 
and  peptons.  Hence  it  would  seem  that  the  power  of 
circular  polarisation  in  solutions  as  distind  from  crystals 
is  a  property  of  the  carbon  atom.  We  do  not  know 
whether  optical  adion  and  inadion  in  organic  matter 
have  been  brought  respedively  into  relation  with  the 
fundions  of  the  several  compounds  in  the  organic 
system.  The  fad  that  the  albumens  are  all  adive  may 
be  of  some  importance. 

The  nature  of  rotatory  power  and  its  dependence  upon 
chemical  constitution  are  next  discussed,  with  especial 
reference  to  the  theories  of  Pasteur,  Le  Bel,  and  Van’t 
Hoff.  The  conclusion  of  the  last-mentioned  chemist 
that  optically  adive  substances  invariably  contain  one  or 
more  asymmetrical  carbon  atoms,  and  the  converse  pro¬ 
position  that  substances  containing  no  asymmetrical 
carbon  atoms  display  no  optical  adivity,  are  not  in  oppo¬ 
sition  to  any  known  fads.  But  Van’t  Hoff  admits  that 
not  all  bodies  containing  asymmetrical  carbon  atoms  are 
optically  adive.  The  physical  laws  of  circular  polarisation 
are  next  laid  down,  the  amount  of  rotation  being  shown  to 
be  dependent  on  the  thickness  of  the  medium  and  on  the 
wave-length  of  the  transmitted  ray.  These  and  conneded 
considerations  lead  to  the  adual  process  for  determining 
specific  rotation.  Here  the  various  kinds  of  apparatus 
used  are  described  and  carefully  figured  ;  first,  such  as 
merely  indicate  the  diredion  of  the  rotation  as  right  or 
left,  and  such  as  in  addition  measure  its  quantity.  The 
latter  are  divided  into  two  classes  :  the  polariscopes  or 
polaristrobometers,  which  are  applicable  to  all  optically 
adive  substances,  and  the  saccharimeters,  adapted  for 
sugar.  The  account  of  these  instruments,  with  the  needful 
diredions  for  their  use,  takes  up  the  bulk  of  the  remainder 
of  the  volume,  and  must  be  pronounced  ably  written  with 
every  regard  to  the  needful  precautions  and  niceties, 

Mr.  Steiner’s  appendix  treats  on  the  estimation  of  mal¬ 
tose  and  dextrine  in  malt  worts  and  beers,  and  will  be 
exceedingly  useful  to  brewers. 

The  work  is  very  carefully  got  up,  and  so  far  as  we  have 
observed  is  free  from  clerical  and  typographical  errors. 


The  Dry  Closet  System:  its  Adaptation  to  the  City  of 

Hereford  and  other  Urban  Districts.  By  James  Hain. 

Hereford  :  Hereford  Times  Office. 

The  author  of  this  pamphlet  very  sensibly  protests  against 
the  proposed  establishment  of  an  irrigation  farm  as  a 
method  of  disposing  of  the  sewage  of  the  city  of  Flereford. 
But  he  is  equally  unfavourable  to  precipitation,  declaring 
it  “  a  chemical  impossibility  to  prepare  by  precipitation 
from  sewage  a  manure  which  shall  pay  the  cost  of  iis  pro- 
dudion  when  its  true  commercial  value  is  found  either  by 
pradical  experience  or  trustworthy  analysis.”  Heobjeds, 
in  fad,  to  the  water-closet  system  altogether,  and  recom¬ 
mends  in  preference  dry  closets.  Unlike  Mr.  Moule  and 
others,  however,  he  proposes  to  absorb  the  excreta,  not  in 
coal-ashes,  dry  earth,  or  the  like,  but  in  a  mixture  of 
“equal  quantities  of  peat  charcoal  dust  and  hot  air-dried 
phosphate  of  lime,  containing  about  37  to  39  per  cent  of 
phosphoric  acid,” — a  composition  which  he  pronounces  an 
“effedive  and  most  valuable  deodoriser.”  He  recommends 
also  the  addition  of  a  few  handfuls  of  vitriolised  shoddy 
to  be  placed  in  each  pail  each  time  it  is  replaced  to  re¬ 
ceive  the  excreta.  That  the  analytical  value  of  the 
manure  thus  produced  will  be  greater  than  that  of  an 
ordinary  dry-closet  system  where  the  faeces  are  received 
in  clay,  &c.,  is  a  simple  truism,  but  the  working  cost  must 
be  increased  in  the  same  proportion.  When  the  contents 
of  the  pails  are  colleded  together,  he  would  add  sulphuric 
acid,  so  as  to  dissolve  the  phosphate,  yielding  a  manure 
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which  would  “  contain  about  20  per  cent  soluble  phos¬ 
phates,  8  to  9  per  cent  insoluble  phosphates,  and  ij  to  2 
per  cent  of  ammonia.”  The  kind  of  phosphate  which  the 
author  has  in  view  appears  to  be  coprolites. 

Suppose  we  take  a  mixture  of  equal  parts  of  the  best 
Cambridge  coprolite  at  66  per  cent  tricalcic  phosphate 
and  of  peat  charcoal,  we  shall  have  only  33  per  cent 
total  phosphate  to  begin  with,  and  add  to  each  100  lbs.  of 
the  mixture  the,  say,  30  lbs.  of  sulphuric  acid  necessary  to 
dissolve  the  phosphate,  we  shall  have  only  a  total  of 
25  per  cent  tricalcic  phosphate  to  work  upon,  even  if  we 
overlook  the  fadt  that  the  absorbed  faecal  matters  must 
reduce  the  relative  proportion  of  the  other  constituents 
present.  But  to  obtain  20  per  cent  soluble  phosphate  and 
8  or  9  per  cent  insoluble  phosphate  out  of  a  total  per¬ 
centage  of  25  phosphate  is  manifestly  impossible,  since 
about  30  per  cent  tricalcic  phosphate  will  have  to  be  com¬ 
pletely  dissolved  to  yield  the  20  per  cent  soluble  phosphate. 
It  must  further  be  remembered  that  sulphuric  acid  acts 
less  advantageously  upon  phosphatic  minerals  if  the  latter 
have  been  previously  mixed,  say,  with  charcoal. 

An  analysis  is  given  of  the  concentrated  manure  made 
by  the  Health  Committee  of  the  Manchester  Corporation. 
In  it  we  find  present  phosphoric  anhydride  i'445  per  cent  = 
3‘i77  tricalcic  phosphate,  and  about  3-64  per  cent  ammo¬ 
nia.  Now  before  us  lies  the  analysis  of  a  sewage  manure 
made  by  precipitation  containing  tricalcic  phosphate  4'6i 
and  ammonia  i'94  per  cent,  whilst  another  sample  from  the 
same  place — Aylesbury — is  certified  by  a  perfe&ly  inde¬ 
pendent  authority  to  contain  3'4i  per  cent  of  nitrogen.  It 
does  not  appear,  therefore,  that  the  “  pail-system  ”  manure 
has  any  distindt  advantage  over  that  obtained  by  precipi¬ 
tation. 


Nitroglycerin  in  Angina  Pectoris.  By  W.  Murrell,  M.D., 
M.R.C.P.  London  :  H.  K.  Lewis. 

Concerning  the  physiological  adtion  of  nitroglycerin,  ob¬ 
servers  differ.  Whilst  some  persons  have  experienced 
alarming  symptoms  from  taking  2  drops  of  a  one  per  cent 
solution  in  alcohol,  others  have  taken  quantities  equal  to 
50  and  even  igg  such  drops  without  any  marked  effedt.  In 
some  cases  it  produces  unpleasant  effedts  even  when 
handled.  The  author  makes  the  alarming  statement  that 
small  quantities  are  manufadtured  even  in  London, — an 
offence  for  which  the  Explosives  Adt  provides  no  remedy 
at  all  adequate.  It  is  a  singular  piece  of  inconsistency 
that  while  additional  restridtions  are  proposed  on  the  sale 
of  poisons,  explosives  of  the  most  dangerous  kinds  can  be 
purchased  practically  without  restraint. 

Dr.  Murrell  has  used  nitroglycerin  with  success  in  the 
treatment  of  angina  pedtoris.  The  details  of  the  cases 
have  a  purely  medical  interest. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  oi  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptcs  Rendus  Hebdotnadaires  des  Seances,  de  VAcademie 
des  Sciences.  No.  ir,  March  13,  1882. 

Double  Decompositions  of  the  Haloid  Salts  of 
Mercury. — M.  Berthelot. — A  thermo-chemical  paper,  not 
admitting  of  useful  abridgment. 

Kinetic  Theory  of  Gases  and  the  Vibratory  Condi¬ 
tion  of  Matter. — A.  Ledieu. — The  conclusions  drawn  in 
this  long  mathematical  paper  are:  The  present  theory  of 
gases  presents  at  its  origin  a  secondary  kinetic  hypothesis 
which  is  quite  gratuitous,  and  three  errors  of  principle. 
The  theory  of  gases  must  be  taken  up  anew  ab  ovo  upon 
more  rigorous  bases,  even  though  it  may  furnish  less  bril¬ 


liant  results.  As  to  the  general  kinetic  hypothesis,  it  is 
not  attacked  in  the  present  discussion.  The  vibratory 
state  of  the  ultimate  particles  of  matter  is  now  incontes¬ 
table,  since  it  rests  expressly  upon  the  principle  of  the 
mechanical  equivalence  of  heat,  which  is  one  of  the  best- 
established  scientific  truths. 

Crystalline  Gallium  Oxychloride. — Lecoq  de  Bois- 
baudran. — In  1878  the  author  prepared  and  sealed  up  in 
a  tube,  a  specimen  of  hydrated  gallium  chloride  in  the 
gelatinous  state.  Last  summer  it  was  found  converted 
into  a  mass  of  crystals  immersed  in  a  liquid.  On  exami¬ 
nation  the  liquid  was  found  very  acid.  The  crystals  were 
of  an  odtahedral  form,  their  apices  being  truncated  by 
small  facettes.  They  have  no  adtion  upon  polarised  light, 
and  are  scarcely,  if  at  all,  soluble  in  water  or  in  cold  nitric 
acid.  It  dissolves  slowly  in  cold  hydrochloric  acid,  and 
immediately  in  caustic  potassa.  These  crystals  consist 
of  one  mol.  of  chloride  with  i2Aq,  corresponding  to  that 
of  aluminium,  and  two  mols.  of  mono-hydrated  oxide, 
corresponding  to  mono-hydrated  alumina.  The  hydro¬ 
chloric  solution  of  the  crystals  gives  a  brilliant  spedtrum 
of  gallium. 

Tempering  by  Compression. — M.  Clemandot. — The 
author  heats  metals,  and  especially  steel,  to  a  cherry-red, 
compresses  them  strongly,  and  keeps  up  the  pressure  till 
the  mass  is  perfedtly  cold.  The  metal  acquires  an  exces¬ 
sive  hardness,  and  a  striking  fineness  of  grain.  Steel 
thus  treated  acquires  a  coercitive  force,  which  enables  it 
to  become  magnetic.  The  durability  of  this  property  re¬ 
quires  to  be  studied. 

Compressibility  of  Gases. — E.  Sarrau. — The  author 
gives  his  results  for  carbonic  acid,  nitrogen,  and  marsh- 
gas.  He  is  not  aware  of  any  experiment  to  verify  the 
elements  of  the  critical  point  as  calculated  for  nitrogen 
and  formene. 

Boiling-Point  of  Zinc.— J.  Violle. — The  author’s  ex¬ 
periments,  several  times  repeated,  show  a  temperature  of 

930°. 

Hydro-dynamic  Bxperiments(Note4). — C.Decharme. 
— The  author  produces,  by  means  of  liquid  currents,  an 
imitation  of  the  rings  of  Nobili,  as  obtained  with  eledtric 
currents.  The  author  proceeds  as  follows : — Upon  a 
horizontal  plate  of  glass  covered  with  a  thin  and  uniform 
layer  of  red  lead,  barium  sulphate,  or  any  other  insoluble 
powder  held  in  suspension  in  water,  he  lets  fall  from  a 
graduated  glass  tube  a  slender  stream  of  water.  The  tube 
is  held  vertically  at  the  height  of  o-oi  to  o-io  metre  above 
the  plate.  These  rings  do  not  display  the  iridescent 
colours  of  Nobili’s  rings,  but  this  distindtion  is  not  abso¬ 
lute. 

Apparatus  for  Regulating  the  Flow  of  a  Gas  at  any 
Pressure.— J.  Ville. — Not  susceptible  of  useful  abstrac¬ 
tion. 

Formation-heat  of  Hydro-ferrocyanic  Acid  and  of 
certain  F errocyanides. — M.  Joannis. — Hydrocyanic  acid 
is  a  true  bibasic  acid,  very  similar  to  hydrochloric  acid  in 
the  quantities  of  heat  which  it  liberates  with  the  alkalies 
and  alkaline  earths. 

Produces  of  the  Distillation  of  Resin. — A.  Renard. 
— The  portions  which  pass  over  about  150°  comprise  three 
hydrocarbons,  a  terebenthene,  and  two  isomeric  carbides, 
Ci0Hi8.  Those  going  over  between  1540  and  1570  appear 
to  be  a  mixture  of  a  terebic  carbide,  Ci0HI6,  and  a  hydro¬ 
carbide,  CioH^. 

The  Titration  of  Tannin  and  CEnogallic  Acid  in 
Wines. — F.  Jean. — The  author  evaporates  on  the  sand- 
bath  100  or  50  c.e.  of  the  wine,  so  as  to  reduce  its  bulk  to 
a  few  c.c.  He  mixes  the  residue  with  dry,  precipitated 
silica,  and  dries  the  whole  in  the  stove  at  6o°  to  70 
The  mass  is  then  powdered,  placed  in  a  small,  extracting 
apparatus,  and  exhausted  with  ether,  mixed  with  a  small 
quantity  of  hydrochloric  ether.  The  ethereal  solutions 
are  evaporated  in  the  water-bath,  and  the  residue  is  taken 
up  in  100  c.c.  distilled  water.  In  10  c.c.  of  this  solution 
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the  tannin  and  the  cenogallic  acid  are  titrated  with  solu¬ 
tion  of  iodine,  according  to  the  author’s  method  indicated 
for  the  volumetric  determination  of  astringent  bodies 
(Comptes Rendus,  1876).  The  solution  must  be  neutralised 
before  adding  bicarbonate  of  soda,  so  that  the  astringent 
acids  may  always  be  in  presence  of  the  same  quantity  of 
alkaline  bicarbonate.  The  rest  of  the  aqueous  solution  is 
then  agitated  in  contact  with  a  small  excess  of  rasped 
hide  to  fix  the  tannin,  strained,  and  the  cenogallic  acid  is 
determined  in  10  c.c.  of  the  filtrate  by  means  of  the  solu¬ 
tion  of  iodine.  The  second  result  shows  the  cenogallic 
acid,  and  is  deducted  from  the  former,  which  represents 
the  joint  weight  of  tannin  and  cenogallic  acid.  The  dif¬ 
ference  shows  the  volume  of  iodine  solution,  which  corre¬ 
sponds  to  the  tannin  contained  in  the  wine.  The  standard 
of  the  iodine  solution  is  ascertained  in  reference  to  a  known 
weight  of  pure  tannin,  and  as  the  gallic  acid  aCts  upon  the 
iodine  in  the  same  proportion  as  the  tannin,  it  is  easy  to 
calculate  both  the  tannin  and  the  cenogallic  acid  contained 
in  the  w:ne. 

Chloruration  of  Camphor;  Formation  of  Camphor 
Bichloride. — P.  Cazeneuve. — The  author  dissolves  cam¬ 
phor  in  absolute  alcohol,  and  when  the  solution  is  cold 
passes  through  it  a  current  of  dry  chlorine  for  four  or  five 
days.  The  compound,  when  purified,  forms  prisms  of  an 
intense  white,  insoluble  in  water,  soluble  to  any  extent  in 
hot  alcohol.  It  liquefies  in  contadt  with  the  vapour  of 
ether. 

Gastric  Digestion. — E.  Duclaux. — The  author  has 
discovered  in  certain  ferments  of  caseine,  a  diastase 
capable  of  transforming  this  substance  into  a  peptone, 
similar  to  those  met  with  in  the  digestive  canal. 

Chemical  Action  of  Different  Metals  upon  the 
Heart  of  the  Frog. — C.  Richet. — The  author  in  his 
present  way  of  experimenting,  finds  no  relation  between 
the  “  toxicity  ”  of  metals,  even  of  the  same  family,  and 
their  atomic  weight.  Lithium  is  more  poisonous  than 
sodium,  and  palladium  than  platinum.  The  results  when 
tabulated,  differ  notably  from  those  obtained  with  the 
gills  of  fishes.  Hence  the  toxicity  of  a  substance  varies 
according  to  the  tissue  with  which  it  comes  in  contadt. 
Among  the  metallic  chlorides,  some,  such  as  those  of 
barium,  calcium,  strontium,  and  cerium,  arrest  the  heart 
in  systole  ;  others,  such  as  potassium,  caesium,  rubidium, 
ammonium,  nickel,  cobalt,  and  magnesium,  stop  it  in 
diastole.  The  remaining  chlorides  arrest  it  in  an  inter¬ 
mediate  position. 


Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  2,  1882. 

True  Chemistry. — A  study  by  M.  E.  Maumene. — The 
author  discusses  here  the  chemical  adtion  determined  by 
heat  between  the  elements  of  liquids  and  the  mutual  adtion 
of  copper  and  sulphur.  (We  hope  to  return  to  this 
memoir.) 

Electric  Machines.-— H.  Valette.  —  An  illustrated 
description  of  the  Gramme  machines. 

No.  3,  1882. 

This  number  contains  no  original  chemical  matter. 

No.  4,  1882. 

Differential  Apparatus  for  Determining  Ozone  in 
the  Air. — Dr.  D.  Tommasi. — The  apparatus  is  formed  of 
an  aspirator  fitted  with  a  copper  tube  dividing  at  one 
end  into  two  branches.  To  one  of  these  is  fitted,  by 
means  of  caoutchouc  tubing,  a  bulb  tube,  as  commonly 
used  for  the  determination  of  ammonia.  To  the  other 
branch  is  attached  a  similar  bulb-tube,  fitted,  on  the  side 
where  the  air  enters,  with  a  platinum  tube  30c.n1.  long  by 
1  c.m.  in  diameter,  filled  with  platinum  sponge.  To  use 
the  apparatus,  there  is  poured  into  the  bulb  tubes  a  known 
volume  of  a  standard  solution  of  sodium  arsenite,  and  the  1 
platinum  tube  is  heated  by  means  of  a  gas  or  spirit  flame.  I 
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The  cock  of  the  aspirator  is  then  opened  and  air  is  allowed 
to  pass  slowly  through.  After  a  time  the  current  of  air 
is  shut  off,  and  the  quantity  of  sodium  arseniate  formed 
in  each  bulb-tube  is  determined  by  means  of  a  standard 
solution  of  potassium  permanganate.  Let  x  be  the  quan¬ 
tity  of  arseniate  found  in  the  apparatus  without  the 
platinum  tube,  and  y  the  quantity  found  in  the  other,  #  —y 
will  represent  the  proportion  of  ozone  in  the  air.  In  the 
first  tube  is  determined,  not  merely  the  ozone,  but  all  sub¬ 
stances  which  may  have  an  oxidising  aCtion  upon  sodium 
arsenite.  In  the  apparatus  fitted  with  the  platinum  tube 
are  determined  the  oxidising  products  less  the  ozone, 
which  is  transformed  into  ordinary  oxygen  in  its  passage 
over  the  heated  platinum  sponge. 


Biedermann's  Central-Blatt  fur  Agrikultur-Chemie, 
Vol.  x.,  Part  12. 

Two  Instruments  for  the  Analysis  of  Milk. — Dr.  A. 
Adam  and  A.  Pinchon. — Adam  uses  for  the  analysis  of 
milk,  a  burette  fitted  below  with  a  glass  cock,  provided 
with  two  ball-shaped  enlargements,  and  capable  of  being 
closed  with  a  cork.  This  burette  (the  galaCtotimeter)  is 
graduated  below,  and  between  the  balls  there  is  a  mark 
up  to  which  it  holds  10  c.c.  On  the  upper  ball  is  a  second 
mark,  indicating  22  c.c.  more,  or  in  all  32  c.c.  Ten  c.c. 
of  milk  are  sucked  in,  the  cock  is  closed,  and  a  little  more 
than  22  c.c.  of  alcohol,  ether,  and  ammonia  in  mixture 
are  added.  The  instrument  is  shaken,  when  the  alcoholic 
ethereal  liquid  seizes  the  butter.  The  two  strata  are 
allowed  to  separate,  and  the  lower  one,  which  is  now  free 
from  fat,  is  run  out  through  the  cock,  and  can  be  used 
for  the  determination  of  the  caseine.  The  solution  of  fat 
is  shaken  up  first  with  water  and  then  with  dilute  acetic 
acid,  which,  after  settling,  is  let  off  by  the  cock;  a  little 
more  dilute  acetic  acid  is  then  added,  so  that  the  solution 
of  fat  is  in  the  ball.  The  ether  and  alcohol  are  then  ex¬ 
pelled  by  plunging  the  burette  into  hot  water.  The 
stratum  of  acid  liquid  is  let  off  at  the  top,  so  that  the 
liquid  fat  passes  into  the  graduated  part  of  the  instrument 
and  is  there  measured.  The  figures  show  the  number  of 
grammes  of  fat  contained  in  a  litre  of  milk.  Pinchon 
takes  advantage  of  the  unequal  expansion  of  normal  milk, 
skimmed  milk,  and  diluted  milk  on  being  heated  from  the 
common  temperature  to  from  50°  to  550.  He  has  con¬ 
structed  upon  this  principle  an  instrument  with  scales  and 
tables. 

Adulteration  of  Butter. — MM.  Johanson,  Mayer,  and 
others. — In  Holland,  besides  the  more  liquid  portion  of 
tallow,  the  oil  of  arachis  (earth-nut  oil)  is  largely  used. 
Mayer  recommends  for  the  detection  of  spurious  butter, 
Bell’s  process  as  modified  by  Estcourt.  The  specific 
gravity  of  the  sample  is  taken  at  ioo°,  genuine  butter 
having  a  higher  specific  gravity  than  other  fats  and  oils. 
In  Chicago,  lard  is  largely  mixed  with  butter. 

Use  of  Strontianite  for  Obtaining  Sugar  from 
Molasses. — Prof.  C.  Scheibler. — A  main  advantage  of 
substituting  strontia  for  lime  is  that  the  saccharate  of 
strontia  is  granular  and  not  gelatinous,  like  the  corre¬ 
sponding  lime  compound.  Three  mols.  strontia  are  re¬ 
quired  to  1  mol.  sugar.  On  the  large  scale  the  author 
considers  it  possible  to  precipitate  99  per  cent  of  the  sugar 
present  in  molasses  as  a  strontia  compound. 

Vol.  xi.,  Part  1. 

Utilisation  of  the  Refuse  Waters  of  Manufactures 
in  Artificial  Meadows  in  Liineburg.— -Carl  Drewsen.— 
The  author  describes  the  application  of  the  waste-waters 
of  a  paper  mill  for  the  irrigation  of  heath-land  and  sands, 
near  Celle. 

Adtion  of  Vegetation  upon  the  Quantity  of  Sub¬ 
stances  withdrawn  from  the  Soil  by  Rainfall. — E.  W. 
Prevost. — From  the  Journal  of  the  Chemical  Society. 
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Meetings  for  the  Week. 


Studies  on  the  Weathering  of  Orthoclase. — Julius 
Stocklasa. — The  author  divides  the  weathering-process 
into  three  stages.  In  the  first  occur  decrease  of  hardness, 
increase  of  the  proportion  of  water,  and  separation  of 
ferric  hydroxide.  In  the  second  stage  there  are  formed 
silicates  readily  soluble  in  weak  acids ;  alkalies,  chiefly 
soluble  in  concentrated  hydrochloric  acid,  increase  ;  the 
density  decreases,  and  the  moisture  increases.  In  the 
third  stage,  the  outer  layers  are  converted  into  China 
clay,  whilst  the  silicates  are  lixiviated  out. 

Power  of  Certain  Salts  to  Arrest  Ammonia. — Dr. 
A.  Morgen. — Gypsum  and  magnesium  chloride  are  espe¬ 
cially  efficacious  in  preventing  the  escape  of  ammonium 
carbonate.  Magnesium  sulphate,  kainite,  and  kieserite 
may  also  be  used  with  advantage  where  they  can  be  pro¬ 
cured  cheaply. 

The  Value  of  Cesspool  Manure. — Prof.  F.  Soxhlet. 
— The  author  gives  analyses  of  poudrettte  made  from  the 
contents  of  the  casks  used  for  receiving  excreta  in  Stutt¬ 
gart,  Heidelberg,  and  Augsburg,  and  the  closet-liquid  of 
Munich. 

Acffion  of  Chili  Saltpetre,  Common  Salt, and  Potas¬ 
sium  Chloride  in  the  Soil. — C.  F.  A.  Tuxen. — All  these 
salts  have  a  depressing  effedt  on  the  absorption  of  am¬ 
monia  and  potassa ;  they  convey  these  constituents  of 
plant-food  lower  down  into  the  earth,  and  prevent  their 
appropriation  by  the  arable  layer.  On  the  other  hand, 
phosphoric  acid  is  retained  by  the  soil  to  a  greater  extent 
in  the  presence  of  sodium  and  potassium  salts. 

Manurial  Expeiiments  with  Superphosphate  and 
Bone-dust  of  Different  Sizes  of  Grains. — Prof.  F. 
Farsky. — In  calcareous  soils  coarse  superphosphate  seems 
preferable  to  fine.  Fine  bone-dust  also  appeared  to  give 
a  less  satisfactory  result  than  the  coarser  kinds. 

1  The  Excretion  of  Gaseous  Nitrogen  from  the 
Animal  Body. — Prof.  J.  Seegen,  J.  Nowak,  and  Dr.  H. 
Leo. — The  two  first-mentioned  authorities  contend  that 
the  animal  organism  eliminates  a  part  of  the  nitrogen 
derived  from  the  decomposition  of  the  albumenoids  in 
the  gaseous  state.  Dr.  Leo  shows  that  such  an  exhala¬ 
tion,  if  it  takes  place  at  all,  must  be  practically  unim¬ 
portant  in  extent. 

Eledtric  Researches  on  Vegetable  and  Animal 
Tissues. — A.  J.  Kunkel. — The  author  ascribes  the  eleCtric 
phenomena  recorded  to  the  imbibition  and  exhalation  of 
water  by  the  organic  tissues. 

Chemical  Difference  between  Living  and  Dead 
Protoplasm. — O.  Loew  and  T.  Bokorny. — The  authors 
trace  vitality  to  the  tension  of  aldehyd  groups  in  the  mole¬ 
cule  of  living  protoplasm,  and  death  to  their  displace¬ 
ment. 


Bulletin  de  la  Societe  Chitnique  de  Paris, 

Tome  37,  Nos.  3  and  4,  1882. 

A  Trichloric  Fropane. — P.  van  Romburgh. — The  tri- 
chlorinated  propane  formed  by  the  action  of  phosphorus 
perchloride  upon  acroleine  hydrochlorate,  is  not  ordinary 
trichlor-hydrin,  but  rather  appears  to  be  identical  with 
that  which  takes  its  rise  as  an  accessory  product  in  the 
preparation  of  allylidene  chloride.  The  products  of  its 
decomposition  under  the  influence  of  potassa  show  with 
sufficient  certainty  that  the  constitutional  formula  of  the 
body  ought  to  be  CH2C1  —  CH^CHCL.  This  is  a  new 
proof  in  favour  of  the  theory  which  regards  acroleine 
hydrochlorate  as  ^-chloro-propionic  aldehyd. 

Influence  of  Heat  and  of  the  Proportions  of  Glycerin 
upon  the  Decompositions  of  Oxalic  Acid. — M.  Lorin. 

■ — On  causing  the  respective  proportions  of  oxalic  acid  and 
of  glycerin  to  vary,  the  decomposition  of  the  oxalic  acid 
and  the  proportions  of  formic  acid  vary  also.  The  final 
product  is  a  poly-formine,  of  composition  varying  ac¬ 
cording  to  the  conditions  of  the  experiment ;  sometimes  a 


mono-formine  nearly  pure,  sometimes  a  diformine,  or  mix¬ 
tures  of  these  bodies.  It  is  not  impossible  that  glyceric 
triformine  may  be  obtained  in  experiments  of  this  kind. 

Essence  of  Angelica. — Laurent  Naudin. — The  author 
has  obtained  from  the  essence  of  the  seeds,  a  compound 
isomeric  with  the  oil  of  turpentine,  and  which  he  names 
terebangeline. 

Adtion  of  Zinc  Powder  upon  Bichlorated  Tereben- 
thene. — Laurent  Naudin. — This  compound  is  violently 
decomposed  at  100°  by  traces  of  zinc  powder. 
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ON  THE  MOVEMENT  OF  GAS  IN  “VACUUM 
DISCHARGES,”* 

By  WILLIAM  SPOTTISWOODE,  P.R.S.,  and  J.  FLETCHER 
MOULTON,  F.R.S. 

In  the  preparation  of  tubes  for  our  experiments  it  was 
often  noticed  that,  after  the  exhaustion  had  been  carried 
to  a  certain  degree,  the  passage  of  a  strong  current  had 
the  effedt  of  increasing  the  pressure.  This  appeared  to  be 
due  to  an  expulsion  of  gas  from  the  terminals  themselves 
by  the  passage  of  the  discharge.  And  accordingly  the 
use  of  such  currents  from  time  to  time  during  the  process 
of  exhaustion  was  adopted  for  making  the  vacuum  more 
perfedt  and  more  permanent  than  otherwise  would  have 
been  the  case.  On  the  other  hand,  it  was  also  noticed  that 
after  the  tube  had  been  taken  off  the  pump  and  sealed  in 
the  usual  way,  the  passage  of  a  strong  current  had  in 
some  instances  the  effedt  of  decreasing  the  pressure.  We 
thus  met  with  two  effedts,  apparently  due  to  the  same 
cause,  but  diametrically  opposite  in  charadter. 

The  fadt  of  the  tube  being  on  the  pump  or  off  it  did  not 
appear  to  be  at  all  material  to  the  question,  because  the 
first  effedt  could  be  obtained  when  the  tube  was  tempora¬ 
rily  shut  off  by  a  stopcock.  Nor  indeed  did  either  the  first 
or  the  second  effedt  depend  upon  the  absolute  pressure,  al¬ 
though  neither  was  observed  except  when  the  pressure  was 
such  as  to  approach  the  stage  when  Crookes’s  phosphores¬ 
cence  was  produced. 

These  phenomena  also  reproduced  themselves  in  ano¬ 
ther  way.  Some  tubes,  after  having  been  completed  and 
taken  off  the  pump,  showed  a  decreased  pressure  after  a 
prolonged  passage  of  a  strong  current,  others  an  increased 
pressure,  but  among  both  classes  tubes  were  not  unfre- 
quently  found  which  recovered  their  original  pressure  after 
a  period  of  rest  or  cessation  of  discharge. 

Matters  remained  in  this  rather  confused  state  until  we 
observed,  with  more  care  than  before,  a  tube  of  which  the 
exhaustion  was  near  the  phosphorescent  state,  and  of 
which  both  terminals  were  metallic  cones,  and  conse¬ 
quently  presented  large  surfaces  for  any  adtion  which 
might  take  place  upon  them. 

In  what  may  be  considered  to  have  been  its  normal  con¬ 
dition  this  tube  showed  three  or  four  large  white  striae, 
with  a  Crookes’s  space  of  considerable  size  round  the 
negative  terminal.  On  passing  the  discharge  through  the 
tube  for  some  minutes  the  Crookes’s  space  increased,  the 
striae  became  fewer  and  feebler  in  illumination,  the  green 
phosphorescence  began  to  show  itself,  and  the  discharge 
showed  the  usual  signs  of  reduced  pressure.  On  suddenly 
reversing  the  current  the  striae  became  ^gain  more  nume¬ 
rous  and  more  brightly  illuminated,  precisely  as  they  would 
by  an  increase  of  pressure,  while  the  other  features  of  the 
discharge  in  a  great  measure  resumed  their  original  cha¬ 
radter ;  and  not  only  so,  but  by  a  comparatively  slow 
process,  occupying  many  seconds  in  duration,  the  indica¬ 
tions  of  increasing  pressure  continued  still  further,  until 
they  implied  a  pressure  even  beyond  that  at  which  the 
tube  stood  when  the  experiments  began.  This  reversal  of 
the  discharge  was  repeated  many  times  with  the  same  re¬ 
sult  in  every  case.  The  amount  of  change  in  pressure 
indicated  by  the  appearance  on  each  reversal  was  found  to 
depend  within  wide  limits  upon  the  duration  of  the  pre¬ 
vious  discharge,  or,  what  is  the  same  thing,  upon  the  amount 
of  depression  below  the  normal  pressure  indicated  by  the 
previous  discharge. 


The  only  explanation  of  these  phenomena  appears  to 
be  this, — that  the  effedt  of  the  discharge  is  adtually  to  alter 
the  pressure  in  the  tube,  not  by  any  modification  in  the 
chemical  composition  of  the  gas,  still  less  by  anything 
that  could  be  represented  as  a  destrudtion  of  matter,  but 
simply  by  driving  occluded  gas  out  of  one  terminal,  and 
by  drawing  it  in,  or  occluding  it,  at  the  other.  On  re¬ 
versing  the  discharge  the  operation  is  reversed,  and  the 
occluded  contents  of  one  terminal  are  thrown  along  the 
tube  to  be  occluded  at  the  other.  This  view  of  the°  me¬ 
chanism  whereby  the  observed  phenomena  are  produced  is 
supported  by  the  absence  of  these  appearances  when  the 
terminals  are  comparatively  small  and  the  pressure  is  such 
that  the  occluded  contents  of  the  metallic  mass  forming 
one  terminal  would  form  only  a  small  fradtion  of  the  total 
mass  of  gas  in  the  tube  ;  for  in  that  case  the  pressure,  and 
consequently  the  appearance  of  the  discharge,  would  be 
affedted  only  in  an  inappreciable  degree  by  the  injedtion  of 
the  contents  of  the  terminal.  It  should  also  be  added 
that,  when  the  terminals  are  of  unequal  size,  the  effedts 
are  unequal,  as  might  have  been  expedted. 

The  phenomenon  in  question  appears  to  have  so  im¬ 
portant  a  bearing  on  the  mechanism  of  the  discharge  itself 
that  it  becomes  a  question  of  great  interest  to  determine 
whether  the  ejedtion  takes  place  at  the  positive,  and  the 
occlusion  at  the  negative,  terminal,  or  vice  versd.  For 
this  purpose  we  have  devised  a  tube  with  three  terminals, 
but  have  not  yet  had  time  to  complete  its  construdtion  or 
to  make  the  experiment, 


ON  THE  CONSERVATION  OF  SOLAR  ENERGY.* 

By  C.  WILLIAM  SIEMENS,  D.C.L.,  LL.D.,  F.R.S., 

Mem.  Inst.  C.E. 

The  question  of  the  maintenance  of  Solar  Energy  is  one 
that  has  been  looked  upon  with  deep  interest  by  astrono¬ 
mers  and  physicians  from  the  time  of  La  Place  down¬ 
ward. 

The  amount  of  heat  radiated  from  the  sun  has  been 
approximately  computed,  by  the  aid  of  the  pyrheliometer 
of  Pouillet  and  by  the  adtinometers  of  Herschel  and 
others,  at  18,000,000  of  heat  units  from  every  square 
foot  of  its  surface  per  hour,  or,  put  popularly,  as  equal  to 
the  heat  that  would  be  produced  by  the  perfedt  combus¬ 
tion  every  thirty-six  hours  of  a  mass  of  coal  of  specific 
gravity  =  1*5  as  great  as  that  of  our  earth. 

If  the  sun  were  surrounded  by  a  solid  sphere  of  a  radius 
equal  to  the  mean  distance  of  the  sun  from  the  earth 
(95,000,000  of  miles),  the  whole  of  this  prodigious  amount 
of  heat  would  be  intercepted  ;  but  considering  that  the 
earth’s  apparent  diameter  as  seen  from  the  sun  is  only 
seventeen  seconds,  the  earth  can  intercept  only  the 
2250-millionth  part.  Assuming  that  the  other  planetary 
bodies  swell  the  amount  of  intercepted  heat  by  ten  times 
this  amount,  there  remains  the  important  fadt  that 
Hlgfffgg  of  the  solar  energy  is  radiated  into  space,  and 
apparently  lost  to  the  solar  system,  and  only  535^5,75 
utilised. 

Notwithstanding  this  enormous  lost  of  heat,  solar  tem¬ 
perature  has  not  diminished  sensibly  for  centuries,  if  we 
neglect  the  periodic  changes,  apparently  connedted  with 
the  appearance  of  sun-spots  that  have  been  observed  by 
Lockyer  and  others  ;  and  the  question  forces  itself  upon 
us  how  this  great  loss  can  be  sustained  without  producing 
an  observable  diminution  of  solar  temperature  even  within 
a  human  lifetime. 

Amongst  the  ingenious  hypotheses  intended  to  account 
for  a  continuance  of  solar  heat  is  that  of  shrinkage,  or 
gradual  reduction  of  the  sun’s  volume  suggested  by  Helm¬ 
holtz.  It  may,  however,  be  urged  against  this  theory  that 
the  heat  so  produced  would  be  liberated  throughout  its 
mass,  and  would  have  to  be  brought  to  the  surface  by 
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condudtion,  aided  perhaps  by  convention  ;  but  we  know  cf 
no  material  of  sufficient  conductivity  to  transmit  anything 
approaching  the  amount  of  heat  lost  by  radiation. 

Chemical  adtion  between  the  constituent  parts  of  the  sun 
has  also  been  suggested  ;  but  here  again  we  are  met  by 
the  difficulty  that  the  products  of  such  combination  would 
ere  this  have  accumulated  on  the  surface,  and  would  have 
formed  a  barrier  against  further  adtion. 

These  difficulties  have  led  Sir  Wm,  Thomson,  following 
up  Mayer’s  speculation,  to  the  suggestion  that  the  cause 
of  the  maintenance  of  solar  temperature  might  be  found 
in  the  circumstance  of  meteorolites  falling  upon  the  sun 
from  great  distances  in  space,  or  with  an  acquired  velocity 
due  to  such  fall,  and  he  shows  that  each  pound  of  matter 
so  imported  would  represent  a  large  number  of  heat  units 
depending  upon  the  original  distance.  Yet  the  aggregate 
of  material  that  would  thus  have  to  be  incorporated  with 
the  sun  would  tend  to  disturb  the  planetary  equilibrium, 
and  must  ere  this  have  shortened  our  year  to  an  extent 
exceeding  that  resulting  from  astronomical  records  and 
observation.  In  fadt  Sir  William  Thomson  soon  aban¬ 
doned  the  meteoric  hypothesis  for  that  of  simple  transfer 
of  heat  from  the  interior  of  a  liquid  sun  to  the  surface  by 
means  of  convedtion  currents,  which  latter  hypothesis  ap¬ 
pears  at  the  present  time  to  be  supported  by  Prof.  Stokes 
and  other  leading  physicists. 

But  if  either  of  these  hypotheses  could  be  proved  we 
should  only  have  the  satisfadtion  of  knowing  that  the  solar 
waste  of  energy  by  dissipation  into  space  was  not  de¬ 
pendent  entirely  upon  loss  of  its  sensible  heat,  but  that 
its  existence  as  a  luminary  would  be  prolonged  by  calling 
into  requisition  a  limited,  though  may  be  large,  store  of 
energy  in  the  form  of  separated  matter.  The  true  solu¬ 
tion  of  the  problem  will  be  furnished  by  a  theory,  accord¬ 
ing  to  which  radiant  energy  which  is  now  supposed  to  be 
dissipated  into  space,  and  irrecoverably  lost  to  our  solar 
system,  could  be  arrested  and  brought  back  in  another 
form  to  the  sun  itself,  there  to  continue  the  work  of  solar 
radiation. 

Some  years  ago  it  occurred  to  me  that  such  a  solution 
ef  the  solar  problem  might  not  lie  beyond  the  bounds  of 
possibility ;  and  although  I  cannot  claim  intimate  ac¬ 
quaintance  with  the  intricacies  of  solar  physics,  I  have 
watched  its  progress,  and  have  engaged  also  in  some 
physical  experiments  bearing  upon  the  question,  all  of 
which  have  served  to  strengthen  my  confidence  and  ripened 
in  me  the  determination  to  submit  my  views,  not  without 
some  misgiving,  to  the  touchstone  of  scientific  criticism. 

For  the  purposes  of  my  theory,  stellar  space  is  supposed 
to  be  filled  with  highly  rarefied  gaseous  bodies,  including 
hydrogen,  oxygen,  nitrogen,  carbon,  and  their  compounds, 
besides  solid  materials  in  the  form  of  dust.  This  being 
the  case,  each  planetary  body  would  attract  to  itself  an 
atmosphere  depending  for  its  density  upon  its  relative 
attractive  importance,  and  it  would  not  seem  unreasonable 
to  suppose  that  the  heavier  and  less  diffusible  gases  would 
form  the  staple  of  these  atmospheres ;  that,  in  fadt,  they 
would  consist  mostly  of  nitrogen,  oxygen,  and  carbonic 
anhydride,  whilst  hydrogen  and  its  compounds  would  pre¬ 
dominate  in  space. 

But  the  planetary  system,  as  a  whole,  would  exercise  an 
attractive  influence  upon  the  gaseous  matter  diffused 
through  space,  and  would  therefore  be  surrounded  by  an 
interplanetary  atmosphere,  holding  an  intermediate  posi¬ 
tion  between  the  planetary  atmospheres  and  the  extremely 
rarefied  stellar  space. 

In  support  of  this  view  it  may  be  urged  that,  in  following 
out  the  molecular  theory  of  gases  as  laid  down  by  Clerk- 
Maxwell,  Clausius,  and  Thomson,  it  would  be  difficult  to 
assign  a  limit  to  a  gaseous  atmosphere  in  space,  and,  fur¬ 
ther,  that  some  writers,  among  whom  I  will  here  mention 
only  Grove,  Humboldt,  Zoellner,  and  Mattieu  Williams, 
have  boldly  asserted  the  existence  of  a  space  filled  with 
matter,  and  that  Newton  himself— as  Dr.  Sterry  Hunt  tells 
us  in  an  interesting  paper  which  has  only  just  reached  me — 
has  expressed  views  in  favour  of  such  an  assumption,  Fur- 
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ther  than  this,  we  have  the  fadts  that  meteorolites  whose 
flight  through  stellar,  or  at  all  events  through  interplanetary 
space,  is  suddenly  arrested  by  being  brought  into  collision 
with  our  earth,  are  known  to  contain  as  much  as  six  times 
their  own  volume  of  gases  taken  at  atmospheric  pressure  : 
and  Dr.  Flight  has  only  very  recently  communicated  to 
the  Royal  Society  the  analysis  of  the  occluded  gases  of 
one  of  these  meteorolites  taken  immediately  after  the 
descent  to  be  as  follows  : — 
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It  appears  surprising  that  there  was  no  aqueous  vapour, 
considering  there  was  much  hydrogen  and  oxygen  in  com¬ 
bination  with  carbon ;  but  perhaps  the  vapour  escaped 
observation,  or  was  expelled  to  a  greater  extent  than  the 
other  gases  by  external  heat  when  the  meteorolite  passed 
through  our  atmosphere.  Opinions  concur  that  the  gases 
found  occluded  in  meteorolites  cannot  be  supposed  to  have 
entered  into  their  composition  during  the  very  short  period 
of  traversing  pur  atmosphere ;  but  if  any  doubt  should 
exist  on  this  head,  it  ought  to  be  set  at  rest  by  the  fadt 
that  the  gas  principally  occluded  is  hydrogen,  which  is 
not  contained  in  our  atmosphere  in  any  appreciable  quan¬ 
tity. 

Further  proof  of  the  fadt  that  stellar  space  is  filled  with 
gaseous  matter  is  furnished  by  spedtrum  analysis,  and  it 
appears  from  recent  investigation,  by  Dr.  Huggins  and 
others,  that  the  nucleus  of  a  comet  contains  very  much 
the  same  gases  found  occluded  in  meteorolites,  including 
“  carbon,  hydrogen,  nitrogen,  and  probably  oxygen,”  whilst 
according  to  the  views  set  forth  by  Dewar  and  Liveing  it 
also  contains  nitrogenous  compounds  such  as  cyanogen. 

Adversely  to  the  assumption  that  interplanetary  space 
is  filled  with  gases,  it  is  urged  that  the  presence  of  ordi¬ 
nary  matter  would  cause  sensible  retardation  of  planetary 
motion,  such  as  must  have  made  itself  felt  before  this  ; 
but  assuming  that  the  matter  filling  space  is  an  almost 
perfedt  fluid  not  limited  by  border  surfaces,  it  can  be  shown 
on  purely  mechanical  grounds  that  the  retardation  by 
fridtion  through  such  an  attenuated  medium  would  be  very 
slight  indeed,  even  at  planetary  velocities. 

But  it  may  be  contended  that  if  the  views  here  advo¬ 
cated  regarding  the  distribution  of  gases  were  true,  the 
sun  should  draw  to  itself  the  bulk  of  the  least  diffusible, 
and  therefore  the  heaviest  gases,  such  as  carbonic  anhy¬ 
dride,  carbonic  oxide,  oxygen,  and  nitrogen,  whereas 
spedtrum  analysis  has  proved  on  the  contrary  a  prevalence 
of  hydrogen. 

In  explanation  of  this  seeming  anomaly  it  can  be  shown, 
in  the  first  place,  that  the  temperature  of  the  sun  is  so 
high  that  such  compound  gases  as  carbonic  anhydride  and 
carbonic  oxide  could  not  exist  within  it,  their  point  of 
dissociation  being  very  much  below  the  solar  temperature  ; 
it  has  been  contended,  indeed,  by  Mr.  Lockyer,  that  none 
of  the  metalloids  have  any  existence  at  these  tempera¬ 
tures,  although  as  regards  oxygen  Dr.  Draper  asserts  its 
existence  in  the  solar  photosphere  :  there  must  be  regions, 
however,  outside  that  thermal  limit,  where  their  existence 
would  not  be  jeopardised  by  heat,  and  here  great  accumu¬ 
lation  of  these  comparatively  heavy  gases  that  constitute 
our  atmosphere  would  probably  take  place,  were  it  not  for 
a  certain  counterbalancing  adtion. 

I  here  approach  a  point  of  principal  importance  in  my 
argument,  upon  the  proof  of  which  my  further  conclusions 
must  depend. 

The  sun  completes  one  revolution  on  its  axis  in  25  days, 
and  its  diameter  being  taken  at  882,000  miles,  it  follows 
that  the  tangential  velocity  amounts  to  1-25  miles  per 
second,  or  to  4-41  times  the  tangential  velocity  of  our 
earth.  This  high  rotative  velocity  of  the  sun  must  cause 
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an  equatorial  rise  of  the  solar  atmosphere,  to  which  Mairau, 
in  1731,  attributed  the  appearance  of  zodiacal  light.  La 
Place  rejedted  this  explanation  on  the  ground  that  the 
zodiacal  light  extended  to  a  distance  from  the  sun  ex¬ 
ceeding  our  own  distance,  whereas  the  equatorial  rise  of 
the  solar  atmosphere  due  to  its  rotation  could  not  exceed 
g-20ths  of  the  distance  of  Mercury.  But  it  must  be  re¬ 
membered  that  La  Place  based  his  calculation  upon  the 
hypothesis  of  an  empty  stellar  space  (filled  only  with  an 
imaginary  ether),  and  that  the  result  of  solar  rotation 
would  be  widely  different  if  it  was  supposed  to  take  place 
within  a  medium  of  unbounded  extension.  In  this  case 
pressures  would  be  balanced  all  round,  and  the  sun  would 
adt  mechanically  upon  the  floating  matter  surrounding  it 
in  the  manner  of  a  fan,  drawing  it  towards  itself  upon  the 
polar  surfaces,  and  projecting  it  outward  in  a  continuous 
disk-like  stream. 

By  this  fan  action  hydrogen,  hydrocarbons,  and  oxygen 
are  supposed  to  be  drawn  in  enormous  quantities  toward 
the  polar  surfaces  of  the  sun  ;  during  their  gradual  ap¬ 
proach  they  will  pass  from  their  condition  of  extreme 
attenuation  and  extreme  cold  to  that  of  compression,  ac¬ 
companied  with  rise  of  temperature,  until  on  approaching 
the  photosphere  they  burst  into  flame,  giving  rise  to  a 
great  development  of  heat,  and  a  temperature  commensu¬ 
rate  with  their  point  of  dissociation  at  the  solar  density. 
The  result  of  their  combustion  will  be  aqueous  vapour  and 
carbonic  anhydride  or  oxide,  according  to  the  sufficiency 
or  the  insufficiency  of  oxygen  present  to  complete  the 
combustion,  and  these  produdts  of  combustion  in  yielding 
to  the  influence  of  centrifugal  force  will  flow  toward  the 
solar  equator,  and  be  thence  projected  into  space. 

The  next  question  for  consideration  is,  What  would  be¬ 
come  of  these  produdts  of  combustion  when  thus  rendered 
back  into  space  ?  Apparently  they  would  gradually  change 
the  condition  of  stellar  material,  rendering  it  more  and 
more  neutral ;  but  I  venture  to  suggest  the  possibility,  nay 
the  probability,  that  solar  radiation  would,  under  these 
circumstances,  step  in  to  bring  back  the  combined  mate¬ 
rials  to  a  condition  of  separation  by  a  process  of  dissocia¬ 
tion  carried  into  effedt  at  the  expense  of  that  solar  energy 
which  is  now  supposed  to  be  lost  to  our  planetary  system. 

According  to  the  law  of  dissociation  as  developed  by 
Bunsen  and  Sainte-Claire  Deville,  the  point  of  dissocia¬ 
tion  of  different  compounds  depends  upon  the  temperature 
on  the  one  hand,  and  upon  the  pressure  on  the  other. 
According  to  Sainte-Claire  Deville  the  dissociation  tension 
of  aqueous  vapour  of  atmospheric  pressure,  and  at 
2800°  C.,  is  o'5,  or  only  half  of  the  vapour  can  exist  as 
such,  its  remaining  half  being  found  as  a  mechanical  mix¬ 
ture  of  hydrogen  aud  oxygen,  but  that  with  the  pressure 
the  temperature  of  dissociation  rises  and  falls,  as  the 
temperature  of  saturated  steam  rises  and  falls  with  its 
pressure.  It  is  therefore  conceivable  that  the  temperature 
of  the  solar  photosphere  may  be  raised  by  combustion  to 
a  temperature  exceeding  2800°  C.,  whereas  dissociation 
may  be  effected  in  space  at  comparatively  low  tempera¬ 
tures. 

But  these  investigations  had  reference  only  to  heats 
measured  by  means  of  pyrometers,  but  do  not  extend  to 
the  effedts  of  radiant  heat.  Dr.  Tyndall  has  shown  by 
his  exhaustive  researches  that  vapour  of  water  and  other 
gaseous  compounds  intercept  radiant  heat  in  a  most  re¬ 
markable  degree,  and  there  is  other  evidence  to  show  that 
radiant  energy  from  a  source  of  high  intensity  possesses 
a  dissociating  power  far  surpassing  the  measurable  tem¬ 
perature  to  which  the  compound  substance  under  its  in¬ 
fluence  is  raised.  Thus  carbonic  anhydride  and  water  are 
dissociated  in  the  leaf-cells  of  plants,  under  the  influence 
of  the  diredt  solar  ray  at  ordinary  summer  temperature ; 
and  experiments  in  which  I  have  been  engaged  for  nearly 
three  years*  go  to  prove  that  this  dissociating  adtion  is 


*  See  Proc.  Roy.  Soc.,  vol.  xxxi.,  March,  1880;  and  a  pacer  read 
before  Sedtion  A  of  the  British  Association,  September  1,  1881,  and 
ordered  to  be  printed  in  the  Report. 


obtained  also  under  the  radiant  influence  of  the  eledtric 
arc,  although  it  is  scarcely  perceptible  if  the  source  of 
radiant  energy  is  such  as  can  be  produced  by  the  combus¬ 
tion  of  oil  or  gas. 

The  point  of  dissociation  of  aqueous  vapour  and  car¬ 
bonic  anhydride  admits,  however,  of  being  determined  by 
diredt  experiment.  It  engaged  my  attention  some  years 
ago,  but  I  have  hesitated  to  publish  the  qualitative  results 
I  then  obtained,  in  the  hope  of  attaining  to  quantitative 
proofs. 

These  experiments  consisted  in  the  employment  of  glass 
tubes,  furnished  with  platinum  eledtrodes,  and  filled  with 
aqueous  vapour  or  with  carbonic  anhydride  in  the  usual 
manner,  the  latter  being  furnished  with  caustic  soda  to 
regulate  the  vapour  pressure  by  heating.  Upon  immersing 
one  end  of  the  tube  charged  with  aqueous  vapour  in  a  re¬ 
frigerating  mixture  of  ice  and  chloride  of  calcium,  its 
temperature  at  that  end  was  reduced  to  — 320  C.,  corre¬ 
sponding  to  a  vapour  pressure,  according  to  Regnault,  of 
i-i8ooth  of  an  atmosphere.  When  so  cooled  no  slow 
eledtric  discharge  took  place  on  connedting  the  two  elec¬ 
trodes  with  a  small  indudtion  coil.  I  then  exposed  the 
end  of  the  tube  projedting  out  of  the  freezing  mixture, 
backed  by  white  paper,  to  solar  radiation  (on  a  clear  sum¬ 
mer’s  day)  for  several  hours,  when  upon  again  connedting 
up  to  the  indudtorium,  a  discharge,  apparently  that  of  a 
hydrogen  vacuum,  was  obtained.  This  experiment  being 
repeated  furnished  unmistakable  evidence,  I  thought,  that 
aqueous  vapour  had  been  dissociated  by  exposure  to  solar 
radiation.  The  C02  tubes  gave,  however,  less  reliable  re¬ 
sults.  Not  satisfied  with  these  qualitative  results,  I  made 
arrangements  to  colledt  the  permanent  gases  so  produced 
by  means  of  a  Sprengel  pump,  but  was  prevented  by  lack 
oftime  from  pursuing  the  inquiry,  which  I  purpose,  how¬ 
ever,  to  resume  shortly,  being  of  opinion  that,  indepen¬ 
dently  of  my  present  speculation,  the  experiments  may 
prove  useful  in  extending  our  knowledge  regarding  the 
laws  of  dissociation. 

Assuming,  for  my  present  purpose,  that  dissociation  of 
aqueous  vapour  was  really  effedled  in  the  experiment  just 
described,  and,  assuming,  further,  that  stellar  space  is 
filled  with  aqueous  and  other  vapour  of  a  density  not  ex¬ 
ceeding  the  i-20ooth  part  of  our  atmosphere,  it  seems 
reasonable  to  suppose  that  its  dissociation  would  be 
effedted  by  solar  radiation,  and  that  solar  energy  would 
thus  be  utilised.  The  presence  of  carbonic  anhydride  and 
carbonic  oxide  would  only  serve  to  facilitate  the  decompo¬ 
sition  of  the  aqueous  vapour  by  furnishing  substances  to 
combine  with  nascent  oxygen  and  hydrogen.  By  means 
of  the  fan-like  adtion  resulting  from  the  rotation  of  the 
sun,  the  vapours  dissociated  in  space  to-day  would  be 
drawn  towards  the  polar  surfaces  of  the  sun  to-morrow, 
be  heated  by  increase  in  density,  and  would  burst  into 
flame  at  a  point  where  both  their  density  and  temperature 
had  reached  the  necessary  elevation  to  induce  combustion, 
each  complete  cycle  taking,  however,  years  to  be  accom¬ 
plished.  The  resulting  aqueous  vapour,  carbonic  anhy¬ 
dride,  and  carbonic  oxide  would  be  drawn  towards  the 
equatorial  regions,  and  be  then  again  projebted  into  space 
by  centrifugal  force. 

Space  would,  according  to  these  views,  be  filled  with 
gaseous  compounds  in  process  of  decomposition  by  solar 
radiant  energy,  and  the  existence  of  these  gases  would 
furnish  an  explanation  of  the  solar  absorption  spedtrum, 
in  which  the  lines  of  some  of  the  substances  may  be  en¬ 
tirely  neutralised  and  lost  to  observation.  As  regards  the 
heavy  metallic  vapours  revealed  in  the  sun  by  the  spedtro- 
scope,  it  is  assumed  that  these  form  a  lower  and  denser 
solar  atmosphere,  not  participating  in  the  fan-like  adtion 
which  is  supposed  to  afifedt  the  light  outer  atmosphere 
only,  in  which  hydrogen  is  the  principal  fadtor. 

Such  a  dense  metallic  atmosphere  could  not  participate 
in  the  fan  adtion  affedting  the  lighter  photosphere,  because 
this  is  only  feasible  on  the  supposition  that  the  density  of 
the  in-flowing  current  is — at  equal  distances  from  the 
gravitating  centre — equal  or  nearly  equal  to  the  outflowing 
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current.  It  is  true  that  the  products  of  combustion  of 
hydrogen  and  carbonic  oxide  are  denser  than  their  consti¬ 
tuents,  but  this  difference  may  be  balanced  by  their  su¬ 
perior  temperature  on  leaving  the  sun,  whereas  the  metallic 
vapours  would  be  unbalanced,  and  would  therefore  obey 
the  laws  of  gravitation,  recalling  them  to  the  sun:  On 
the  surface  of  contact  between  the  two  solar  atmospheres 
intermixture,  induced  by  friction,  must  take  place,  how¬ 
ever,  giving  rise  perhaps  to  those  vortices  and  explosive 
effects  which  are  revealed  to  us  by  the  telescope,  and  have 
been  commented  on  by  Sir  John  Herschel  and  other  as¬ 
tronomers.  Some  of  the  denser  vapours  would  probably 
get  intermixed  and  carried  away  mechanically  by  the 
lighter  gases,  and  give  rise  to  that  cosmic  dust  which  is 
observed  to  fall  upon  our  earth  in  not  inappreciable  quan¬ 
tities.  Excessive  intermixture  would  be  prevented  by  the 
intermediary  neutral  atmosphere,  the  penumbra. 

As  the  whole  solar  system  moves  through  space  at  a  pace 
estimated  at  150,000,000  of  miles  annually  (being  about 
one-fourth  of  the  velocity  of  the  earth  in  its  orbit),  it  ap¬ 
pears  possible  that  the  condition  of  the  gaseous  fuel 
supplying  the  sun  may  vary  according  to  its  state  of  pre¬ 
vious  decomposition,  in  which  other  heavenly  bodies  may 
have  taken  part.  May  it  not  be  owing  to  such  differences 
in  the  quality  of  the  fuel  supplied  that  the  observed  varia¬ 
tions  of  the  solar  heat  may  depend  ?  and  may  it  not  be  in 
consequence  of  such  changes  in  the  thermal  condition  of 
the  photosphere  that  sun-spots  are  formed  ? 

The  views  here  advocated  could  not  be  thought  accept¬ 
able  unless  they  furnished  at  any  rate  a  consistent  expla¬ 
nation  of  the  still  somewhat  mysterious  phenomena  of 
the  zodiacal  light  and  of  comets,  Regarding  the  former 
we  should  be  able  to  return  to  Mairau’s  views,  the  objec¬ 
tion  by  La  Place  being  met  by  a  continuous  outward  flow 
from  the  solar  equator.  Luminosity  would  be  attributable 
to  particles  of  dust  emitting  light  reflected  from  the  sun, 
or  by  phosphorescence.  But  there  is  another  cause  for 
luminosity  of  these  particles,  which  may  deserve  a  passing 
consideration.  Each  particle  would  be  electrified  by 
gaseous  friction  in  its  acceleration,  and  its  eledtric  tension 
would  be  vastly  increased  in  its  forcible  removal,  in  the 
same  way  as  the  fine  dust  of  the  Desert  has  been  observed 
by  Werner  Siemens  to  be  in  a  state  of  high  eledtrification 
on  the  apex  of  the  Cheops  Pyramid.  Would  not  the  zo¬ 
diacal  light  also  find  explanation  by  slow  eledtric  discharge 
backward  from  the  dust  towards  the  sun  ?  and  would  the 
same  cause  not  account  for  a  great  difference  of  potential 
between  the  sun  and  earth,  which  latter  may  be  supposed 
to  be  washed  by  the  solar  radial  current  ?  May  not  the 
presence  of  the  current  also  furnish  us  with  an  explanation 
of  the  fadt  that  hydrogen,  while  abounding  apparently  in 
space,  is  pradtically  absent  in  our  atmosphere,  where 
aqueous  vapour,  which  may  be  partly  derived  from  the 
sun,  takes  its  place  ?  An  adtion  analogous  to  this,  though 
on  a  much  smaller  scale,  may  be  set  up  also  by  terrestrial 
rotation  giving  rise  to  an  electrical  discharge  from  the  out¬ 
going  equatorial  stream  to  the  polar  regions,  where  the 
atmosphere  to  be  pierced  by  the  return  flood  is  of  least 
resistance. 

It  is  also  important  to  show  how  the  phenomena  of 
comets  could  be  harmonised  with  the  views  here  advo¬ 
cated,  and  I  venture  to  hope  that  these  occasional  visitors 
will  serve  to  furnish  us  with  positive  evidence  in  my  favour. 
Astronomical  physicists  tell  us  that  the  nucleus  of  a  comet 
consists  of  an  aggregation  of  stones  similar  to  meteoric 
stones.  Adopting  this  view,  and  assuming  that  the  stones 
have  absorbed  in  stellar  space  gases  to  the  amount  of  six 
times  their  volume,  taken  at  atmospheric  pressure,  what, 
it  may  be  asked,  will  be  the  effedt  of  such  a  mass  of  stone 
advancing  towards  the  sun  at  a  velocity  reaching  in  peri¬ 
helion  the  prodigious  rate  of  366  miles  per  second  (as  ob¬ 
served  in  the  comet  of  1845),  being  twenty-three  times  our 
orbital  rate  of  motion.  It  appears  evident  that  the  entry 
of  such  a  divided  mass  into  a  comparatively  dense  atmo¬ 
sphere  must  be  accompanied  by  a  rise  of  temperature  by 
fridtional  resistance,  aided  by  attradtive  condensation.  At 


a  certain  point  the  increase  of  temperature  must  cause 
ignition,  and  the  heat  thus  produced  must  drive  out  the 
occluded  gases,  which  in  an  atmosphere  3000  times  less 
dense  than  that  of  our  earth  would  produce  6  x  3000  =  18,000 
times  the  volume  of  the  stones  themselves.  These  gases 
would  issue  forth  in  all  directions,  but  would  remain  un¬ 
observed  except  in  that  of  motion,  in  which  they  would 
meet  the  interplanetary  atmosphere  with  the  compound 
velocity,  and  form  a  zone  of  intense  combustion,  such  as 
Dr.  Huggins  has  lately  observed  to  surround  the  one  side 
of  the  nucleus,  evidently  the  side  of  forward  motion.  The 
nucleus  would  thus  emit  original  light,  whereas  the  tail 
may  be  supposed  to  consist  of  stellar  dust  rendered  lu¬ 
minous  by  reflex  action  produced  by  the  light  of  the  sun 
and  comet  combined,  as  foreshadowed  already  by  Tyndall, 
Tate,  and  others,  starting  each  from  different  assump¬ 
tions. 

These  are  in  brief  the  outlines  of  my  reflections  regard¬ 
ing  this  most  fascinating  question,  which  I  venture  to  put 
before  the  Royal  Society,  Although  I  cannot  pretend  to 
an  intimate  acquaintance  with  the  more  intricate  pheno¬ 
mena  of  solar  physics,  I  have  long  had  a  conviction,  de¬ 
rived  principally  from  familiarity  with  some  of  the  terrestrial 
effects  of  heat,  that  the  prodigious  and  seemingly  wanton 
dissipation  of  solar  heat  is  unnecessary  to  satisfy  accepted 
principles  regarding  the  conservation  of  energy,  but  that 
it  may  be  arrested  and  returned  over  and  over  again  to  the 
sun,  in  a  manner  somewhat  analogous  to  the  action  of  the 
heat  recuperator  in  the  regenerative  gas  furnace.  The 
fundamental  conditions  are — 

1.  That  aqueous  vapour  and  carbon  compounds  are 

present  in  stellar  or  interplanetary  space. 

2.  That  these  gaseous  compounds  are  capable  of  being 

dissociated  by  radiant  solar  energy  while  in  a  state 
of  extreme  attenuation, 

3.  That  these  dissociated  vapours  are  capable  of  being 

compressed  into  the  solar  photosphere  by  a  process 
of  interchange  with  an  equal  amount  of  reassociated 
vapours,  this  interchange  being  effected  by  the 
centrifugal  action  of  the  sun  itself. 

If  these  conditions  could  be  substantiated  we  should 
gain  the  satisfaction  that  our  solar  system  would  no  longer 
impress  us  with  the  idea  of  prodigious  waste  through 
dissipation  of  energy  into  space,  but  rather  with  that  of 
well-ordered  self-sustaining  action,  capable  of  perpetuating 
solar  radiation  to  the  remotest  future, 
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VIII.  Decomposition  of  Basic  Sulphates  from 
Basic  Solutions. 

When  a  solution  containing  a  basic  sulphate  of  aluminium 
is  left  in  the  cold,  it  will  continue  to  deposit  a  basic  pre¬ 
cipitate  for  many  days,  and  even  weeks.  In  order  to 
ascertain  whether  this  deposit  thus  formed  is  constant  in 
composition  or  not,  the  filtrate  from  experiment  57  was 
allowed  to  stand  for  ten  days,  and  the  deposit  then 
analysed.  It  was  found  to  contain  66  169  per  cent  of 
alumina,  or  exactly  the  same  amount  as  the  original  pre¬ 
cipitate  did.  The  filtrate  from  experiment  56  when 
similarly  treated  for  a  period  of  five  days,  gave  a  deposit 
containing  67705  per  cent  of  alumina,  the  original  pre¬ 
cipitate  in  this  case  having  been  less  basic,  since  it  con¬ 
tained  only  66'i49  per  cent  of  alumina.  A  deposit  ob¬ 
tained  from  a  solution  of  aluminium  sulphate,  to  which 
ammonia  had  been  added  in  insufficient  quantities  to  pro¬ 
duce  a  permanent  precipitate,  has  already  been  mentioned 
as  containing  67  75  per  cent  of  alumina. 
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ftammelsberg  ( Pogg .  Ann.,  43,  583),  repeating  an  experi¬ 
ment  of  Bauer’s,  kept  a  basic  solution  of  aluminium  sul¬ 
phate  for  several  years,  and  found  that  a  deposit  of  crystal¬ 
line  appearance  which  had  formed  during  that  time 
contained  49-36  per  cent  of  alumina.  The  author  of  the 
present  paper  has  not  been  able  to  repeat  this  experiment 
ekaCtly,  but  the  above  deposits  gave  no  indications  of 
crystalline  structure  under  the  microscope,  and  a  rather 
strong  basic  solution  on  being  allowed  to  stand  for  two 
months  gave  a  deposit  which  might  possibly  have  had 
some  claims  to  being  crystalline,  but  which  on  treatment  , 
with  water  dissolved  to  such  a  considerable  extent  that  it 
evidently  contained  some  of  the  normal  salt  mixed  up  with 
the  basic  deposit.  On  being  repeatedly  ground  up  and 
washed  with  water  till  it  yielded  but  little  sulphate  to  the 
wash-water,  it  was  found  to  contain  66-54  per  cent  of 
alumina.  The  low  percentage  obtained  by  Rammelsberg, 
and  the  crystalline  appearance  noticed  by  him,  is,  there¬ 
fore,  in  all  probability  due  to  the  presence  of  some  of  the 
normal  sulphate. 

The  above  experiments,  therefore,  show  that  the  deposits 
thus  obtained  are  variable,  and  are  not  definite  in  com¬ 
position. 


IX.  Basic  Solutions  diluted  with  Water. 


When  a  solution  containing  a  basic  sulphate  is  diluted 
with  water,  a  precipitate  is  obtained,  increasing  in  amount 
as  the  quantity  of  water  added  is  greater.  In  order  to 
ascertain  whether  the  precipitate  thus  formed  was  constant 
in  composition  or  not  the  experiments  given  in  Table  V. 
were  performed.  In  the  first  three  experiments  here 
quoted  the  solution  employed  was  obtained  by  dissolving 
zinc  in  a  strong  solution  of  the  normal  sulphate  at  ioo° 
until  the  first  cloudiness  appeared.  Portions  of  this  solu¬ 
tion  were  diluted  with  4,  100,  and  500  volumes  of  cold 
water,  and,  as  may  be  seen  from  the  numbers  in  the  third 
column,  the  precipitates  thus  thrown  down  increased 
regularly  in  basicity  as  the  dilution  was  greater,  although 
the  amount  of  variation  was  by  no  means  great.  The 
last  two  experiments  given  in  the  table  were  performed 
with  a  solution  obtained  in  a  similar  way  to  the  above, 
except  that  only  about  one-half  as  much  zinc  had  been 
allowed  to  dissolve  in  this  case,  and  consequently  the 
solution  here  was  less  basic;  the  results, however,  indicate 
a  variation  in  the  same  direction  as  the  preceding  ones 
do,  although  it  is  here  rather  greater,  and  both  the  pre¬ 
cipitates  are  considerably  less  basic  than  the  former  ones. 

Hence,  on  diluting  basic  solutions  with  water,  the  com¬ 
position  of  the  precipitate  obtained  varies  with  the  extent 
of  the  dilution,  and  also  with  the  basicity  of  the  solution 
taken. 

Table  V. 

Basic  Solutions  diluted  with  Water. 


Amount 
of  Water 
added. 

63.  4  volumes 

64.  100  ,, 

65.  500  „ 

66.  25  ,, 

67.  300  „ 


Approximate  Amount 
of  the  total  A120, 
Precipitated. 

32  per  cent 

i) 

II 

II 
II 


Percentage  of  AltO, 
in  the  Anhydrous 
Precipitate. 

68 ‘067 
68-435 
68-994 

65-312 

67-361 


44 

95 

42 

60 


X.  Attempts  to  Prepare  an  Acid  Sulphate. 

In  order  to  ascertain  whether  aluminium  is  capable  of 
combining  with  more  sulphuric  acid  than  exists  in  the 
normal  sulphate,  a  solution  of  this  latter  salt  was  allowed 
to  evaporate  spontaneously  after  an  equivalent  of  sulphuric 
acid  had  been  added  to  it ;  but  in  this  case,  as  well  as  in 
others  in  which  the  amount  of  acid  present  was  increased,  \ 
the  only  solid  which  ever  made  its  appearance  in  the 
liquid  consisted  of  the  crystallised  normal  sulphate. 
Again,  on  boiling  down  some  aluminium  sulphate  with  a 
large  excess  of  sulphuric,  acid  until  the  whole  solidified, 
an  amorphous  mass  was  obtained,  and  this,  after  thorough 
washing  with  cold  water  in  which  it  is  dissolved  very 


slowly,  proved  to  be  nothing  but  the  anhydrous  or  partially 
hydrated  normal  salt.  Hence,  all  attempts  to  obtain  an 
acid  sulphate  of  aluminium  have  so  far  been  unsuccessful. 

XI.  Conclusion. 

The  experiments  which  have  been  detailed  in  the  present 
communication  tend  to  prove  in  the  case  of  the  sulphates 
of  aluminium  what  a  previous  paper  has  proved  in  the 
case  of  the  ferric  sulphates.  If  they  are  considered  satis¬ 
factory  we  must  conclude  that  the  whole  body  of  basic 
sulphates  of  aluminium  must  be  denied  a  place  in  our  lists 
of  definite  chemical  compounds;  and  it  must  be  remem¬ 
bered  that  the  present  experiments  are  not  mere  repetitions 
of  those  of  other  chemists,  proving  that  the  results  ob¬ 
tained  are  not  always  concordant,  but  that  (in  most  of  the 
cases  at  any  rate)  they  clearly  show  that  the  substances 
actually  obtained  exhibit  a  constant  variation  in  chemical 
composition  with  a  variation  of  some  of  the  physical  con¬ 
ditions  under  which  they  are  obtained. 

In  conclusion,  it  may  be  well  to  give  a  list  of  the  sul¬ 
phates  which  have  been  said  to  exist  together,  with  the 
references  to  the  papers  treating  of  them. 

1.  A1203,2S03,  containing  38-954  percent  of  alumina. 

Maus,  Pogg.  Ann,,  xi.,  80  ;*  Marguerite,  Comptes 

Rendus,  xc.,  1354;  Gobel,  Schw.,  60,  401. 

2.  2A1203,3S03,  containing  45-97  per  cent  of  alumina. 

Gobel,  jfahrbuch  der  Chemie  und  Physik,  1830,  iii. ; 

Mill,  Quart,  jfourn.  Sci.,  i.,  1828,  3S2. 

3.  3A1203,4S03,  containing  48-906  per  cent  of  alumina. 

Rammelsberg,  Pogg.  Ann.,  43,  583. 

4.  A1203,S03,  containing  56-062  per  cent  of  alumina. 

Maus  ( loc .  sup.  cit.) ;  Debray,  Bull.  Soc.  Chim., 

(II.) ,  vii.  ,9 ;  Stromeyer,  Schweigger.  Journ.,  19, 424. 

See  also  analyses  of  Websterite,  or  aluminite. 

5.  4A1203,3S03,  containing  62-989  per  cent  of  alumina. 

Debray  (loc.  sup.  cit.) 

6.  3A1203,2S03,  containing  65-687  per  cent  of  alumina. 

Lassaigne,  Ann.  de  Chemie,  24,  97. 

7.  5A1203,3S03,  containing  68-023  Per  cent  °f  alumina. 

Debray  (loc.  sup.  cit.) ;  Marchand,  Erd.  Journ.  Prak. 

C'nem.,  32,  506. 

8.  2A1203,S03,  containing  71-851  per  cent  of  alumina. 

Phillips,  “  Annals  of  Philosophy-,”  iv.,  260  ;  Stein¬ 
berg,  Erd.  Journ.  Prah.  Chem.,  32,  495. 

g.  5A!203,2S03,  containg  76-137  per  cent  of  alumina. 

Marchand  (loc.  sup.  cit.) ;  Erdmann,  Jahrbuch  der 

Chemie  und  Physik,  1831  (ii.). 

An  examination  of  the  above  papers  is  eminently  satis¬ 
factory,  except  from  the  point  of  view  suggested  by  the 
experiments  in  the  present  communication.  Special  mem- 
tion  has  already  been  made  of  the  most  important  of  them 
where  occasion  for  doing  so  occurred.  In  most  cases  one 
chance  experiment  and  one  single  analysis  are  considered 
by  the  authorities  here  quoted  as  sufficient  proof  of  the 
substance  obtained  being  definite  in  composition,  and  in  a 
great  many  of  them  the  analysis  of  some  more  or  less 
complicated  mineral  is  alone  quoted;  but  the  faCt  that 
some  formula  may  be  tacked  on  to  a  mineral  representing 
it  as  containing  a  certain  basic  salt  can  scarcely,  in  the 
opinion  of  the  author  of  this  paper,  be  considered  as.  a 
satisfactory  proof  that  this  basic  salt  exists  as  a  definite 
chemical  compound. 


Nomenclature  of  the  Proximate  Derivatives  of 
Carbonic  Acid. — A.  Bernthsen. — The  author  proposes 
the  following  principles:  The  acids  with  the  carbonyl 
group  are  to  be  named  “  carbonyl  ”  acids  ;  those  with  the 
thiocarbon  group  CS  are  “  thiocarbon  ”  acids;  the  iso¬ 
mers  of  the  carbaminic  and  thiocarbaminic  acid  are  to  be 
“  imido-carbon  ”  acids  ;  the  group  CONH2  is  rendered  by 
carbamin;  CSNH2, thiocarbamin ;  and  C(NH)NH2,  imido- 
carbamin. — Liebig's  Annalen. 

*  Misquoted  in  “Gmelin,”  iii.,  312,  and  “Watts’s  Didtiona 
Chemistry,”  v.,  579,  as  2A130„3S0,. 
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NEW  FILTERING  APPARATUS* 

By  P.  CASAMAJOR. 

In  the  year  1875,!  I  published  descriptions  of  two  funnels 
for  filtering  under  pressure,  one  of  which  was  to  be 
applied  to  the  method  of  filtration  proposed  by  Dr. 
H.  Carmichael,  and  described  in  Crookes’s  “  Seledt 
Methods  of  Chemical  Analysis,”  (page  429).  In  this 
method,  the  liquid  is  separated  from  the  precipitate  by  the 
agency  of  a  small  disk  of  filtering  paper,  held  against  the 
perforated  surface  of  a  vessel,  the  interior  of  which  com¬ 
municates  with  an  aspirator.  This  vessel,  having  the 
paper  disk  held  against  it,  is  placed  cfiredtly  in  a  platinum 
or  porcelain  dish,  in  which  the  precipitate  is  to  be  after¬ 
wards  heated. 

Dr.  Carmichael  made  his  vessel,  communicating  with 
the  aspirator,  of  glass,  but  his  method  for  making  perfora¬ 
tions  on  the  fiat  side  of  this  vessel  was,  to  say  the  least, 
so  very  difficult,  that  very  few  chemists  had  succeeded 
in  applying  his  method  of  filtration.  The  funnel  which  I 
used  for  the  purpose  was  of  glass,  the  shape  being  that  of 
a  Planner’s  blowpipe  mouth-piece.  The  mouth  of  the 
funnel  was  closed  by  a  small  disk  of  filter  paper,  resting 
on  a  perforated  platinum  plate.  This  plate  was  also  cir¬ 
cular  and  slightly  smaller  than  the  disk  of  filtering  paper. 
Both  the  perforated  plate  and  disk  of  filter  paper  were 
held  tightly  against  the  funnel  by  the  suttion  of  an 
aspirator. 

In  the  same  paper  there  is  a  description  of  another 
funnel  to  be  used  with  the  same  filter,  but,  in  using  this 


‘Fig,  I. 


funnel,  whose  shape  is  that  of  a  large  thistle  tube,  the 
perforated  platinum  plate  is  placed  on  the  bottom  of  the 
funnel,  and,  over  it,  the  small  disk  of  filter  paper, 
the  edges  of  which  slightly  overlap  those  of  the  perforated 
plate.  The  liquid  to  be  filtered  is  poured  in  the  funnel. 
With  this  funnel,  any  ordinary  aspirator  may  be  used,  but 
I  have  always  used,  in  connection  with  it,  a  simple  aspi¬ 
rator  consisting  of  a  straight  vertical  tube  of  small 
diameter,  attached  to  the  bottom  of  the  funnel.  I  again 
called  attention  to  this  particular  form  of  aspirator  in  a 
subsequent  paper, J  published  shortly  after,  in  which  are 
given  fuller  details  as  to  its  use. 

The  vertical  tube  adts  by  the  weight  of  the  column  of 
water,  which  it  holds  suspended  below  the  liquid.  Its  use 
was  made  possible  by  the  faCt  that,  when  there  was  no 
more  liquid  above  the  moist  disk  of  filter  paper,-  this 
became  impervious  to  air,  and  the  column  of  liquid  in  the 
vertical  tube  continued  to  be  held  in  suspension,  but  any 
additional  liquid  poured  in  the  funnel  went  through  the 
paper  disk  without  any  difficulty. 

i  pointed  out  that,  instead  of  using  a  disk  of  filter  paper, 
paper  pulp  or  asbestos  pulp  could  be  poured  into  the 
funnel.  The  excess  of  water  would  run  out,  and  a  layer 
of  paper  or  of  asbestos  would  be  left  on  top  of  the  perfor- 


*  From  the  Journal  of  the  American  Chemical  Society ,  vol.  iii. 
i  American  Chemist,  v.,  440,  and  Chemical  News,  xxxii.,  46. 
t  Funnels  with  auxiliary  vertical  tube ;  see  American  Chemist,  vi., 
124,  and  Chemical  News,  xxxii.  184. 
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ated  plate,  and  around  its  edges,  and  form  a  very  efficient 
filtering  medium. 

This  aspirator,  consisting  of  a  vertical  tube,  was  found 
so  simple  and  convenient,  that  I  tried  to  apply  it  to  the 
funnel  first  described,  which  is  used  in  Dr.  Carmichael’s 
system  of  filtration,  but  the  experiments  were  not  success¬ 
ful.  In  funnels  of  this  shape,  the  perforated  plate  and 
disk  of  filter  paper  are  held  on  the  under  side  of  the  fun¬ 
nel  by  the  sudtion  of  an  aspirator.  Whenever  the  aspira¬ 
tor  ceases  to  act,  the  platinum  plate  and  sheet  of  paper 
drop  down. 

The  difficulty  experienced  was  due  to  this:  that  the 
paper  filter  cannot  be  held  in  position  unless  there  is 
a  volume  of  liquid  in  the  vertical  tube,  while,  at  the  same 
time,  the  vertical  tube  cannot  be  filled  unless  the  paper 
filter  is  held  tightly  against  the  funnel. 

These  are  the  antecedents  of  the  filter  and  the  aspirator 
which  I  now  propose  to  describe. 

In  this  new  filtering  apparatus,  the  filtering  medium  is 
laid  on  a  perforated  plate,  provided  with  a  tube  open  at  both 
ends,  which  is  firmly  attached  to  the  plate,  over  a  hole  of 
the  same  size  as  the  tube.  Figure  1  shows  a  section  of  the 
plate,  with  the  tube  attached. 

This  perforated  plate  is  laid  on  the  bottom  of  a  dish  or 
crucible  made  of  platinum,  porcelain,  or  any  other  suitable 
material.  The  upper  portion  of  the  tube  is  connected  with 
an  aspirator,  and  there  must  be  a  small  space  left  between 
the  under  surface  of  the  plate  and  the  bottom  of  the  vessel, 
to  allow  the  filtered  liquid  to  pass  through  the  filtering 
medium.  The  liquid  which  passes  into  the  space  under 
the  plate  is  removed  through  the  tube  by  the  action  of  the 
aspirator. 


Fig.  2. 


Figure  2  shows  the  perforated  plate  in  position  at  the 
bottom  of  a  platinum  or  porcelain  dish.  The  filtering 
medium  rests  on  top  of  the  perforated  plate,  and  is  indi¬ 
cated  by  a  fine  dotted  line.  If  the  bottom  of  the  vessel 
should  be  perfectly  flat,  it  would  be  necessary  to  make  the 
perforated  plate  slightly  curved,  with  the  concavity  turned 
downward,  to  allow  a  space  between  the  plate  and  the 
bottom  of  the  vessel. 

The  filtering  medium  may  be  a  piece  of  filter-paper,  or 
it  may  be  deposited  in  the  form  of  paper  pulp  or  asbestos 
pulp,  as  already  mentioned.  If  a  paper  filter  is  used  there 
should  be  a  hole  in  it  to  let  the  tube  go  through.  The 
perforations  in  the  plate  should  begin  at  a  certain  distance 
from  the  tube,  so  that  every  portion  of  the  perforated  sur¬ 
face  majr  be  covered  with  paper. 

It  is  a  very  simple  matter  to  make  this  perforated  plate 
with  its  tube.  Any  jeweller  can  make  a  tube  from  platinum 
foil  and  solder  the  joint  with  coin  gold,  which  is  sufficiently 
infusible  for  most  purposes,  and  the  tube  can  be  soldered 
to  the  plate  with  the  same  material.  This  is  the  readiest 
way,  as  it  is  next  to  impossible  in  this  country  to  have 
work  of  this  kind  done  entirely  of  platinum. 

We  may  also  form  this  piece  of  apparatus  in  two  por¬ 
tions.  Any  metal-spinner  can  turn,  on  a  platinum  plate, 
a  tube  5  or  6  millimetres  long,  and,  over  this  short  tube 
a  platinum  tube  about  3  centimetres  long  can  be  firmly 
placed.  It  is  very  important  that  the  long  platinum  tube 
s  hould  come  down  as  low  as  possible  over  the  shorter  tube, 
so  that  the  pulp  of  paper  or  asbestos  may  be  deposited 
over  the  joint. 

It  is  almost  useless  to  mention  that  the  weight  of  the 
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perforated  plate  should  be  taken  as  part  of  the  tare,  with 
the  weight  of  the  platinum  vessel,  and  of  the  asbestos, 
when  a  pulp  of  this  material  is  used.  The  perforated 
plate  remains  in  the  crucible  or  dish,  while  the  precipitate 
is  heated,  and  it  is  afterwards  placed  on  the  balance  along 
with  the  precipitate.  When  asbestos  is  used,  the  requisite 
quantity  s-hould  be  placed  in  the  vessel  in  which  the  pre¬ 
cipitate  is  to  be  heated,  the  perforated  plate  should  be 
added,  and  the  whole  sufficiently  heated.  The  vessel  and 
all  the  contents  should  then  be  placed  on  the  balance  so 
as  to  obtain  the  total  tare.  If  the  platinum  tube  is  not 


Fig,  3. 


soldered  to  the  perforated  plate,  it  may  with  great  conve¬ 
nience  be  left  out  of  the  count,  as  it  may  be  easily  re¬ 
moved  by  holding  down  the  perforated  plate  with  a 
spatula,  and  pulling  off  the  tubes  after  the  filtration  is 
over.  The  quantity  of  asbestos  required  is  very  slight. 
Dry  asbestos,  weighing  1  decigrm.,  if  sufficiently  fine,  can 
easily  cover  a  perforated  plate  with  a  surface  of  6  square 
centimetres  (about  1  square  inch.) 

Very  full  details  relating  to  asbestos  filters  may  be  found 
in  an  interesting  paper  of  Mr.  F.  A.  Gooch,  read  before 
the  American  Academy  of  Sciences,  Feb.  13th,  and  pub- 
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lished  in  the  Chemical  News,  vol.  xxxvii.,  p.  181.  The 
author  does  not  seem  to  be  aware  that  I  had  proposed  the 
use  of  asbestos  pulp  in  1875,  as  mentioned  above,  by 
pouring  the  pulp  over  a  perforated  plate. 

In  the  arrangement  introduced  by  Mr.  Gooch  the  filtered 
liquid  is  forced  through  asbestos,  lying  on  the  perforated 
bottom  of  a  crucible,  by  the  adtion  of  an  aspirator.  There 
is  a  tight  joint  formed  around  the  crucible,  by  forcing  it 
into  a  large  rubber  tube,  which  also  fits  tightly  on  the  top 
of  a  glass  funnel,  in  the  manner  proposed  for  porous 
earthenware  cones  by  Prof.  Munroe.  There  is  no  doubt 
that  a  very  good  aspirator  for  this  filtering  apparatus 
would  be  a  straight  glass  tube  having  a  small  diameter, 
connedted  by  a  rubber  tube  with  the  stem  of  the  glass 
funnel. 

With  the  new  form  of  filtering  apparatus,  having  a  per¬ 
forated  platinum  plate  with  tube  attached,  any  form  of 
aspirator  may  be  used,  and  there  is  no  difficulty  in  using  a 
vertical  tube  having  a  small  diameter,  like  those  already 
mentioned,  in  which  the  sudtion  is  caused  by  the  weight 
of  a  column  of  the  filtered  liquid  held  in  suspension.  This 
aspirator  with  filter,  shown  in  sedtion,  is  represented  in 
Fig.  3.  The  aspirator  tube  is  bent  twice  at  its  upper  end, 
and  there  terminates  in  a  short  vertical  tube  about  3  centi¬ 
metres  long,  connedted  with  the  platinum  tube,  attached 
to  the  perforated  plate  by  a  rubber  tube.  The  long  vertical 
portion  of  this  tube  is  connedted  at  its  lower  end  by  a  short 
rubber  tube,  with  another  glass  tube  passing  through  the 
cork  of  a  bottle.  Through  the  same  cork  passes  another 
tube,  by  means  of  which  the  operator  may  start  the  liquid, 
and  make  it  run  into  the  long  vertical  tube. 

To  use  this  apparatus,  if  the  perforated  plate  is  covered 
with  filter-paper,  distilled  water  is  poured  in  the  platinum 
dish,  represented  in  the  figure,  and  the  vertical  tube  is 
filled  by  sucking  air  from  the  bottle.  When  the  tube 
remains  filled  with  liquid,  for  even  a  few  seconds,  there  is 
no  fear  of  its  becoming  empty  during  the  filtration.  The 
bottle  may  be  taken  away  and  a  beaker  glass  substituted. 
If  the  tube  cannot  be  made  to  retain  the  liquid,  it  is  best 
to  pour  some  of  the  precipitate  in  the  platinum  dish,  and 
this  will  make  a  sufficiently  tight  joint  to  keep  the  liquid 
in  the  long  arm  of  the  tube.  By  doing  this  some  of  the 
precipitate  may  at  first  be  carried  into  the  bottle,  but  very 
soon  nothing  but  clear  liquid  remains  in  the  glass  tube. 
The  glass  bottle  may  then  be  taken  away,  and  its  liquid 
contents  poured  back  into  the  platinum  dish. 

If  instead  of  a  sheet  of  paper  the  filtering  medium  is 
made  from  asbestos  pulp,  a  certain  portion  of  the  pulp 
will  inevitably  pass  through  the  glass  tube  at  first.  This 
will  have  to  be  poured  back  into  the  platinum  dish,  even  if 
no  portion  of  precipitate  has  gone  through,  If  paper  pulp 
is  used,  and  only  a  small  portion  passes  through  without 
any  of  the  precipitate,  there  is  no  necessity  of  pouring  it 
back. 

After  the  tube  has  once  remained  permanently  filled  with 
the  filtered  liquid  no  further  difficulty  will  be  experienced. 
The  rest  of  the  liquid  to  be  filtered  maybe  gradually 
poured  in  the  platinum  dish,  and  subsequently  hot  water 
is  added  to  wash  the  precipitate. 

After  the  operation  is  completed,  if  the  platinum  tube 
is  slipped  from  the  rubber  tube  which  connects  it  with  the 
aspirator,  the  water  held  in  the  platinum  tube  will  fall 
back  in  the  crucible.  This  is  easily  got  rid  of  by  subsequent 
evaporation,  but  this  quantity  of  water,  and  that  which 
remains  below  the  platinum  plate,  may  be  mostly  carried 
off  through  the  aspirator  by  carefully  removing  the  preci¬ 
pitate  from  a  point  on  the  edge  of  the  paper  disk,  and 
lifting  this  up  with  the  point  of  a  needle  just  sufficiently 
to  let  air  go  in  to  clear  the  aspirator  tube  from  liquid. 


Formation-heat  of  Sulphocyanic  Acid  and  of  cer¬ 
tain  Sulphocyanides. — M.  Joannis. — The  formation- 
heats  of  the  sulphocyanides  are  intermediate  between  the 
formation-heat  of  the  iodides  and  of  the  corresponding 
bromides. —Comptes  Rendus. 
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CHEMICAL  SOCIETY. 

Anniversary  Meeting ,  Thursday ,  March  30,  1882. 

Prof.  H.  E.  Roscoe,  President,  in  the  Chair. 

The  President,  in  his  annual  address,  congratulated  the 
Fellows  on  the  prosperous  condition  of  the  Society.  1175 
names  are  now  enrolled  on  the  register  of  the  Society. 
87  original  communications  have  been  made  to  the  Society 
during  the  past  session.  The  Treasurer’s  report  shows  a 
balance  of  ^1422  of  income  over  expenditure. 

The  President  then  referred  to  the  leCture  “  On  the 
Unit  Weight  and  Mode  of  Constitution  of  Compounds,” 
delivered  by  Prof.  Odling  on  February  2,  and  at  somewhat 
greater  length  to  the  Faraday  ledture  “  On  the  Modern 
Development  of  Faraday’s  Conception  of  Eledtricity,” 
delivered  by  Prof.  Helmholtz  on  April  5.  The  subjedts 
of  the  advancement  of  chemical  industry  and  the  en¬ 
couragement  of  technical  scientific  instruction  in  this 
country  are  matters  which  cannot  fail  to  be  of  interest  to 
the  Society.  The  establishment,  therefore,  of  a  Society 
of  Chemical  Industry,  with  its  monthly  journal  giving  the 
most  important  applications  of  chemistry  to  the  numerous 
branches  of  our  national  industries,  must  be  a  matter  of 
hearty  congratulation.  The  subjedt  of  technical  scientific 
instrudtion  has  attradled  the  attention  of  the  Government, 
and  a  Commission  has  been  appointed  to  investigate  the 
subjedt  both  on  the  Continent  and  in  this  country.  In 
accepting  an  appointment  on  this  commission  the 
President  felt  that,  though  obliged  to  be  absent  from 
several  meetings,  he  was  adting  in  accordance  with  the 
best  interests  of  the  Society.  The  Commission  has  already 
visited  Yorkshire  and  other  parts  of  this  country,  Italy, 
and  France  ;  Germany,  Belgium,  and  Switzerland  remain 
to  be  visited.  The  President  has  also  attended  the 
meetings  of  the  City  and  Guilds  of  London  Institute,  and 
has  been  consulted  upon  the  arrangements  of  the  new 
central  technical  college  now  building  at  South  Kensington. 
The  President  then  referred  to  some  of  the  most  important 
advances  made  in  chemistry  during  the  past  year.  As 
regards  the  variation  in  density  of  the  halogens  at  high 
temperatures,  Crafts  and  Meier,  also  V.  Meyer  and  Zublin, 
have  shown  that  the  molecules  of  gaseous  chlorine  are 
not  dissociated  at  1200°,  but  that  nascent  chlorine  evolved 
from  platinous  chloride  at  the  same  temperature  undergoes 
a  diminution  to  §C12.  Two  molecules  of  chlorine  (4  vols.) 
are  dissociated  into  1  molecule  occupying  2  vols.,  and  2 
semimolecules  each  occupying  2  vols.  The  one  modifi¬ 
cation  therefore  bears  to  the  other  the  same  relation  as 
regards  density  as  oxygen  bears  to  ozone.  The  case  of 
bromine  seems  to  be  identical  with  that  of  chlorine. 
Mallet  has  observed  that  hydrofluoric  acid  gas  has  at  30° 
a  density  corresponding  to  H2F2 ;  at  ioo0  its  density  is 
represented  by  HF.  Setterberg  has  investigated  caesium 
and  its  salts,  and  has  prepared  40  kilos,  of  pure  rubidium 
alum,  and  10  kilos,  of  pure  caesium  alum.  His  re¬ 
sults  confirm  those  already  obtained  by  Bunsen.  No 
metallic  caesium  can  be  obtained  by  the  carbon  reduction 
process.  Electrolysis  of  the  cyanide  was,  however,  suc¬ 
cessfully  employed.  The  President  also  referred  to  the 
recent  researches  of  Dr.  Brauner,  communicated  to  the 
Society,  on  the  cerite  metals  ;  the  discovery  of  a  British 
mineral  containing  yttrium,  by  Prof.  Hartley  ;  the  recent 
researches  of  Baeyer  on  the  indigo  group  ;  the  artificial 
production  of  caffeine  from  xanthin,  by  E.  Fischer,  &c. 

Since  the  last  Anniversary,  the  Society  has  lost  two 
foreign  members — Prof.  Sainte-Claire  Deville  and  M.  V. 
Dessaignes, — and  eleven  Fellows — A.  E.  Arnold,  F.  J. 
Barrett,  E.  Buckney,  R.  C.  Clapham,  R.  Gerstl,  J.  Mackay, 
A.  Freire  Marreco,  R.  W.  Thomas,  J.  S.  Walton,  A.  Willis, 
and  H.  J.  Zeld. 

Prof.  Dewar  moved  the  adoption  of  the  Report  of  the 


Council,  and  at  the  same  time  a  hearty  vote  of  thanks  to 
the  President  for  his  able  address  and  for  the  thorough 
manner  in  which  he  had  discharged  his  duties  during  the 
past  year. 

This  was  seconded  by  Dr.  Hugo  MtiLLER,  and  carried 
by  acclamation. 

The  President  in  returning  thanks  said  that  he  had 
felt  most  deeply  the  kindness  with  which  he  had  been  re¬ 
ceived  by  every  Fellow  since  the  time  that  he  had  been 
elected  to  the  distinguised  position  he  now  held.  He  had 
tried  to  do  his  best  during  the  past,  and  for  the  future  if 
he  could  do  anything  to  further  the  interests  of  the  Society, 
they  had  only  to  call  on  their  past  President. 

The  Secretary  then  read,  in  the  absence  of  Dr.  Russell, 
the  Treasurer’s  Report. 

Votes  of  thanks  were  passed  to  the  Treasurer  and  the 
Auditors,  the  Officers  and  Council,  and  the  Editor,  Sub¬ 
editor,  and  Abstractors. 

A  ballot  was  then  held  for  the  election  of  Officers  and 
Council.  Dr.  Messel  and  Mr.  Maxwell-Lyte,  the  Scru¬ 
tators,  declared  the  following  as  duly  elected,  and  the  list 
was  read  from  the  Chair  : — 

President — Dr.  J.  H.  Gilbert. 

Vice-Presidents — F.  A.  Abel,  Warren  De  la  Rue,  E. 
Frankland,  J.  H.  Gladstone,  A.  W.  Hofmann,  W.  Odling, 
Lyon  Playfair,  H.  E.  Roscoe,  A.  W.  Williamson,  A.  Crum- 
Brown,  J.  Dewar,  P.  Griess,  A.  V.  Harcourt,  J.  E. 
Reynolds,  E.  Schunck. 

Secretaries — W.  H.  Perkin,  H.  E.  Armstrong. 

Foreign  Secretary — Hugo  Muller.  “ 

Treasurer — W.  J.  Russell. 

Ordinary  Members  of  Council — E.  Atkinson,  W.  de  W. 
Abney,  F.  D.  Brown,  F.  R.  Japp,  H.  McLeod,  G.  H. 
Makins,  E.  J.  Mill,  C.  O’Sullivan,  C.  Schorlemmer,  J.  M. 
Thomson,  W.  Thorp,  T.  E.  Thorpe. 

The  Society  then  adjourned  till  April  6th. 


CORRESPONDENCE. 


SUGAR  ANALYSIS. 

To  the  Editor  of  the  Chemical  News > 

Sir, —In  the  Chemical  News,  vol.  xlv.,  p.  86,  is  a  letter 
from  Dr.  J.  H.  Tucker,  taking  exception  to  your  review  of 
his  book  on  sugar  analysis.  Your  reviewer  found  fault 
with  the  following  statement  of  Dr.  Tucker  concerning 
Clerget’s  process  : — “  It  must  be  remembered  that  the 
process  is  entirely  inapplicable  when  any  optically  aCtive 
body  is  present,  besides  cane-sugar  or  inverted  sugar,  as 
also  if  the  invert  sugar  itself  exists  in  an  inactive  condition 
as  regards  polarised  light.” 

I  entirely  agree  with  your  review  in  finding  that  this 
passage  contains  erroneous  opinions  concerning  Clerget’s 
process,  and  as  the  subject  is  one  of  great  importance  in 
the  analysis  of  commercial  sugars  and  refinery  products, 
I  propose  to  show  what  Clerget’s  process  consists  in,  and 
why  it  is  useful  in  correcting  errors  due  to  optically  active 
bodies  which  may  be  found  as  impurities  in  commercial 
sugars. 

In  a  paper  “  On  the  Influence  of  Variations  of  Tempera¬ 
ture  on  the  Deviation  of  Polarised  Light  by  Solutions  of 
Inverted  Sugar,  published  in  the  Chemical  News  (vol. 
xxxix.,  pp.  212 — 234),  I  have  given  very  fully  the  theory 
of  the  correction  of  the  direCt  test  of  the  optical  saccharo- 
meter  by  a  second  test  after  inverting  the  cane-sugar.  I 
will  now  re-state  this  theory,  as  on  it  depends  the  under¬ 
standing  of  the  correction  obtained  by  C'erget’s  process. 

If  we  have  a  sugar  containing  (1)  cane-sugar,  (2)  in¬ 
verted  sugar,  (3)  other  optically  aCtive  bodies  deviating  to 
the  right,  (4)  other  optically  aCtive  bodies  deviating  to  the 
left,  (5)  optically  inactive  bodies,  and  if  the  direCt  test  in 
the  optical  saccharometer  gives  a  deviation  D,  we  may 
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state  that  this  deviation  is  the  resultant  due  to  the  alge¬ 
braical  sum  of  all  the  deviations  caused  by  the  optically 
adtive  bodies  present. 

Let  us  call  C  the  deviation  due  to  the  cane-sugar  in  the 
mixture,  I  the  deviation  due  to  invert  sugar,  G  the  devia¬ 
tion  due  to  the  sum  of  dextro-gyrate  bodies  in  the  mix¬ 
ture  other  than  cane-sugar,  and  H  the  deviation  due  to 
lasvo-gyrate  bodies  other  than  inverted  sugar,  and  we  may 
state  that — 

(1)  D  =  C  — I  +  G  — Ii. 

The  only  known  quantity  in  this  equation  is  D  ;  the  quan¬ 
tity  we  want  is  C.  It  is  to  Clerget  that  we  owe  the  solu¬ 
tion  of  this  problem.  By  heating  the  solution  already 
tested  diredtly  with  hydrochloric  acid  the  cane-sugar  is 
entirely  converted  into  invert  sugar.  After  inversion,  the 
solution  is  again  placed  in  the  saccharometer,  and  a  certain 
deviation  is  observed,  which  is  corredted  for  the  dilution 
with  acid,  and  which  thus  corredted  we  will  call  D'.  By 
the  adtion  of  the  acid  the  quantity  C  has  disappeared,  and 
has  been  replaced  by  a  cerfain  deviation  —i,  due  to  the 
inverted  sugar  resulting  from  the  cane-sugar  which  pre¬ 
viously  gave  C.  Supposing  that  the  quantities  —  I,  G, 
and  —  H  remain  the  same,  we  will  have — 

(2)  D'=  —  i  — I  +  G  — H. 

If  we  now  subtradt  equation  (2)  from  equation  (1)  we  have 
D  —  D'  =  C+z. 

In  this  equation  the  required  quantity  C  is  not  entirely 
free,  but  we  may  find  it  if  we  know  the  deviation  to  the  left 
which  is  afforded  by  the  inversion  of  a  solution  of  pure  sugar 
giving  100  to  the  right.  Clerget  found  what  this  deviation 
is  for  every  degree  Centigrade,  and  he  constructed  a  table 
by  means  of  which  we  may  know  the  value  of  C,  when 
we  know  the  value  of  D— D',  which  is  equal  to  C  +  z. 

If  we  have  a  solution  of  pure  sugar,  giving  a  deviation 
to  the  right  equal  to  100,  the  corresponding  deviation  to 
the  left  after  inversion  is  expressed  by  —(44-  t),  t  being 
the  Centigrade  degree  of  the  solution  of  inverted  sugar  at 
the  time  of  observation.  The  required  quantity  C  is  given 
by— 

_ 100 

c  +i  100  +  (44  — 

whence — 

C  _  ioo(C  +  z) 

100  +  (44  — 

The  quantity  C  +  z  is  known,  being  equal  to  D-D'. 

This  is  the  logical  base  of  Clerget’s  process.  To  de¬ 
monstrate  that  the  process  is  unreliable  it  must  be  shown 
that  during  inversion  the  quantities  —I,  G,  and  —  H  have 
suffered  changes,  and  therefore  the  equation — 

D"=  —  j-I  +  G  — H 

is  not  corredt. 

There  is  a  possible  flaw  in  the  assumption  that  the 
quantity  —  I  +  G-H  remains  the  same  after  inversion. 
Although  - 1  does  not  vary,  we  are  not  perfectly  sure  that 
G  and  —  H  remain  unaltered.  We  know  nothing  of  the 
bodies  which,  in  a  sample  of  sugar,  give  these  quantities 
and  their  relative  proportions.  We  must  bear  in  mind, 
however,  that  the  principal  constituents  of  a  straight 
sugar  are  cane  and  invert  sugar.  The  other  optically  adtive 
bodies  are  present  in  small  quantities,  and  the  resultant  of 
the  changes  produced  in  them  must  be  very  small,  as  any 
dextro-gyrate  increase,  due  to  some  of  the  adtive  sub¬ 
stances,  is  likely  to  be  compensated  by  lasvo-gyrate  increase 
due  to  others.  It  is  possible  that  in  syrups  and  other  low 
produdts  in  which  these  disturbing  bodies  are  present  in 
larger  quantities,  an  appreciable  error  may  arise  from  the 
adtion  of  inversion  on  them.  Dr.  Tucker  cites  one  thing 
to  the  point  in  this  connection,  on  the  excellent  authority  of 
Landolt.  It  is  that,  after  inversion  with  hydrochloric  acid, 
beet-sugar  syrups  contain  optically  adtive  acids.  The  error 
resulting  from  this  could  be  done  away  with  by  neutralising 
with  carbonate  of  soda,  as  is  generally  done.  According 
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to  Dr.  Tucker,  when  the  bodies  which  accompany  cane- 
sugar  are  optically  inactive  the  correction  is  unnecessary. 
This  is  undoubtedly  true,  but  to  assume  in  a  given 
sugar  that  they  are  so  is  to  assume  the  very  thing  to 
be  proved.  Of  course,  if  in  equation  (1)  —  I  +  G-H  =0, 
D  =  C. 

Dr.  Tucker  also  says  that  the  unreliability  of  Clerget’s 
process  is  shown  from  his  own  experience  and  the  pub¬ 
lished  results  of  others,  which  show  that  the  corrected 
percentage  is  often  lower  than  the  first  reading.  This  is 
due  to  the  fact  that  —  I  +  G  —  H  is  a  positive  quantity.  I 
have  often  found  this  to  be  the  case,  but  I  do  not  under¬ 
stand  why  the  quantity  —  I  +  H  —  G  must  either  be  equali 
to  0  or  be  a  negative  quantity.  If  any  experiments  have: 
established  this  important  point  they  have  not  been  pub¬ 
lished  to  my  knowledge. 

Dr.  Tucker  says  that  one  author  has  recommended^ 
Clerget’s  process  in  sugars  containing  a  large  proportion! 
of  commercial  grape  sugar,  “  notwithstanding  that  this 
substance  is  dextro-gyrate  at  all  temperatures,  and  gene¬ 
rally  contains  much  dextrin  and  soluble  starch,  with  a 
dextro-rotation  about  three  times  that  of  dextrose.” 

If  we  refer  to  the  two  formulae  D  =  C  — I  +  G  — H  and 
D’  =  —  i  —  I  +  G  —  H,  we  may  see  that  however  large  may 
be  the  quanaity  G,  lay  subtracting  the  second  equation  from 
the  first  we  will  have  D  — D'  =  C  +  z'. 

It  would  have  been  more  to  the  point  to  show  that 
starch  glucose  and  accompanying  impurities  have  their 
rotary  power  appreciably  altered  by  heating  with  one- 
tenth  of  hydrochloric  acid  at  69°  C.  for  a  few  minutes. — 
I  am,  &c., 

P.  Casamajor. 

Brooklyn,  March  13, 1882. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  degttet  £>1  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendtis  Hebdomadaires  des  Stances,  de  VAcadtinitf 
des  Sciences.  No.  12,  March  20,  1882. 

Double  Decompositions  of  the  Haloid  Salts  of 
Mercury. — M.  Berthelot. — In  presence  of  the  hydracids, 
the  acid  which  disengages  most  heat  unites  by  preference 
with  the  oxide  of  mercury,  independent  of  any  considera¬ 
tion  of  supposed  strength,  or  of  solubility  or  insolubility. 
This  reaction  is  total  if  there  is  no  formation  of  secondary 
compounds,  acid  salts,  acid  hydrates,  and  double  salts,  these 
bodies  being  such  that  their  heat  of  formation  compensates 
the  inequality  of  the  heats  of  neutralisation.  On  the 
contrary,  there  is  distribution  when  the  heat  of  formation 
of  the  secondary  compounds  exceeds  the  difference  of  the 
heats  of  neutralisation.  The  relations  are  regulated  on 
the  same  principles  in  presence  of  alkaline  salts. 

Use  of  Superphosphates  upon  the  Calcareous 
Soils  of  South  Eastern  France. — M.  de  Gasparin. — 
The  author  gives  partial  analyses  of  the  mineral  phos¬ 
phates  of  Tavel  and  Figeac,  both  much  used  in  the 
manure  trade.  The  former  of  these  contains  31-5  percent 
of  iron,  calculated  as  sesquioxide,  and  the  latter  427.  A 
sample  of  superphosphate  made  from  such  materials 
contained  297  per  cent  of  insoluble  matter,  only  1171  of 
phosphoric  anhydride,  97  per  cent  ferric  oxide,  and  3-2 
alumina  in  a  soluble  state. 

New  Compounds  of  Nitric  Acid  and  Acetic  Acid 
with  Ammonia.— L.  Troost.— In  former  papers  ( Comptes 
Rendus,  lxxviii.,  pp.  578  and  1267,  and  xcii.,  p.  715),  the 
author  has  described  the  compounds  of  dry  ammonia  with 
the  hydracids.  He  now  shows  that  it  combines  also  in 
several  proportions  with  the  oxacids.  The  first  of  these 
compounds  here  described  contains  5  cquivs.  ammoniacal 
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gas  to  2  equivs.  of  nitric  acid.  This  ammoniacal  nitrate 
is  solid  at  temperatures  below  —22°.  The  formula  of  this 
body  is  N05H0,NH3  +  |NH3.  In  addition  there  seems 
to  be  another  nitrate  of  the  probable  formula  of — 

N05H0,NH3+3NH3. 

The  author  has  also  obtained  two  acetates. 

Observations  on  M.  Violle’s  Recent  Note  on  the 
Boiling-heat  of  Zinc. — L.  Troost.— The  author  states 
that  the  results  obtained  by  Sainte-Claire  Deville  and 
himself  differed  very  little  from  those  published  by  M.  E. 
Becquerel. 

Action  of  Acid  Solutions  upon  Stannous  Oxide. 
— A.  Ditte. — Stannous  hydrate  may  lose  its  water  and 
become  transformed  into  crystals  of  the  anhydrous  oxide 
under  circumstances  which  are  complex  and  imperfectly 
known.  The  crystallisation  may  occur  either  in  acid  or 
alkaline  liquids.  The  author  examines  the  first  case  in 
detail,  and  shows  that  with  reference  to  oxide  of  tin  the 
acids  may  be  divided  into  two  groups.  Those  of  the  one 
group  give,  with  this  oxide,  salts  which  are  entirely  de¬ 
composed  by  boiling  water,  and  determine  its  transforma¬ 
tion  into  the  crystalline  oxide  in  consequence  of  succes¬ 
sive  reactions.  These  salts,  decomposable  by  water,  yield 
free  acid,  and  behave  absolutely  like  the  acids  themselves, 
determining  the  crystallisation  of  stannous  oxide.  The 
acids  of  the  second  class  do  not  give  rise  to  these  succes¬ 
sive  reactions,  and  the  hydrated  stannous  oxide  ne\er 
becomes  anhydrous  and  crystalline  under  their  influence. 

Action  of  Ozone  upon  the  Salts  of  Manganese. — 
M.  Maquenne. — Ozone  readily  determines  the  transforma¬ 
tion  of  manganous  oxide  into  permanganic  acid  in  con¬ 
formity  with  thermic  theory. 

Clarification  of  Must  destined  for  the  Manufacture 
of  Champagne. — F.  Jean. — Not  suitable  for  abstraction. 

Nuts  of  Kola,  Gourou,  or  Ombene. — E.  Heckel  and 
F.  Schlagdenhauffen. — These  nuts  are  the  fruit  of  Ster- 
culia  acuminata,  an  African  tree.  They  are  richer  in 
caffeine  than  the  best  coffee,  not  combined  with  an 
organic  acid,  but  free.  They  also  contain  a  very  appre¬ 
ciable  quantity  of  theobromine,  besides  grape-sugar,  and 
starch.  There  is  but  little  fatty  matter. 

Crystalline  Forms  of  Zirconia,  and  the  Conclusions 
to  be  drawn  for  its  Qualitative  Determination. — A. 
M.  Levy  and  L.  Bourgeois. — This  paper  requires  the  ac¬ 
companying  diagrams. 


Moniteur  Scientifique,  Quesneville. 

January,  1882. 

Diastase  of  Koji. — R.  W.  Atkinson, — From  the  Pro¬ 
ceedings  of  the  Royal  Society. 

Alkaloids  having  a  Mydriatic  Action.— A.  Laden- 
burg. — The  substance  of  this  memoir  has  already  ap¬ 
peared  in  the  Chemical  News. 

Industrial  Society  of  Mulhouse. — Meeting  of  Nov.  g, 
1881.- — Papers  were  read  on  the  aCtion  of  an  alkaline 
solution  of  potassium  ferricyanide  upon  aniline  hydro¬ 
chlorate,  by  M.  Wagner;  on  the  applications  of  tannin  in 
dyeing  and  printing,  by  M.  J.  Koechlin  ;  and  on  the  manu¬ 
facture  of  potassium  sulphocyanides  and  ferrocyanide,  by 
Uri  de  Gunzburg  and  J.  Tscherniac. 


Patents  Concerning  the  Manufacture  of  Artificial 
Colouring-Matters. — Abridged  specifications  of  fourteen 
patents. 

Trichinae  and  their  Distribution. — From  the  Journal 
of  Science. 

Composition  of  Elephant’s  Milk. — Dr.  C.  Doremus. 
— From  the  Journal  of  Applied  Science. 

The  Last  Discoveries  of  F.  Selmi. — A.  Vernon. — In 
a  letter  to  M.  G.  Ercolani,  the  late  Prof.  Selmi  speaks  of 
a  saccharifying  agent  contained  in  the  white  of  egg.  This 
is  the  more  important  as  the  yolk  contains  starch. 


Risks  of  Fire  in  the  Use  of  the  Electric  Light  and 
on  Preventive  Measures. — Dr.  H.  Morton. — From  the 

Sanitary  Engineer. 

Production  of  Manures  in  Distilleries. — L.  Fau- 
cheux. — The  author  shows  that  much  plant-food  in  the 
shape  of  potassium  salts,  ammoniacal  and  other  nitro¬ 
genous  matter,  and  phosphoric  acid  is  often  run  to  waste 
in  the  refuse  of  distilleries. 

Commercial  Aluminium  Sulphate. — M.  Debray. — 
From  the  Journal  de  la  Soc.  d’ Encouragement. 

Rice  Paper. — From  the  Journal  of  Applied  Science. 

Analysis  of  Soaps. — C.  Hope. — From  the  Chemical 

News. 

Manufacture  of  Gas  from  Castor  Oils. — From  the 

Journal  of  Gas  Lighting. 

Purification  of  Ill-flavoured  Alcohol. — M.  Naudin. 
— The  author  proposes  the  use  of  hydrogenising  agents. 

Manufacture  of  Maltose. —  M.  Dubrunfaut. —  The 
author  considers  the  probable  bearings  of  this  new  manu¬ 
facture  upon  agriculture  and  upon  beet-root  sugar. 

A  New  Alkaloid  extracted  from  the  Cinchona  Bark. 
— D.  Howard  and  J.  Hodgkin. — From  the  Journal  of  the 
Chemical  Society. 

Determination  of  Aceton  in  Commercial  Wood- 
Spirit. — M.  Kramer. — Into  a  test-tube  holding  50  c.c.  are 
poured  10  c.c.  of  a  binormal  solution  of  soda  to  1  c.c.  of 
the  sample  under  examination.  There  are  then  intro¬ 
duced  5  c.c.  of  a  binormal  solution  of  iodine,  and  the 
mixture  is  shaken.  The  precipitate  of  iodoform  is  dis¬ 
solved  in  10  c.c.  of  ether  and  5  c.c.  of  the  ethereal  solu¬ 
tion  are  evaporated  in  a  tared  watch-glass.  The  residue 
represents  iodoform,  which  is  calculated  as  aceton. 
Wood-spirit  used  in  the  manufacture  of  aniline  colours 
should  not  contain  more  than  1  per  cent  of  aceton. 

Preparation  of  Aluminium. — Aluminium  sulphide  is 
obtained  from  powdered  cryolite,  and  it  is  then  decom¬ 
posed  by  heating  to  redness  with  iron  turnings.  The 
cryolite  is  first  dissolved  in  water,  which  dissolves  out  the 
sodium  fluoride.  The  residue,  aluminium  fluoiide,  is  cal¬ 
cined  with  calcium  sulphide,  the  results  being  aluminium 
sulphide  and  calcium  fluoride. 


Justus  Liebig's  Annalen  der  Chemie, 

Band  211,  Heft  1. 

Hypophosphoric  Acid. —  T.  Salzer. —  The  author’s 
former  conjecture  that  hypophosphoric  acid  is  identical 
with  the  ultimate  product  of  the  spontaneous  oxidation  of 
phosphorus  is  not  confirmed.  The  hypophosphates  and 
their  solutions  are  permanent,  though  the  free  acid  under¬ 
goes  a  gradual  change  on  concentration  with  the  forma¬ 
tion  of  pyrophosphoric  acid.  The  preparation  of  the  acid 
and  the  properties  of  its  salts  are  described  at  length. 
The  determination  of  hypophosphoric  acid  is  effected  by 
titration  with  potassium  permanganate.  The  operation  is 
performed  at  a  gentle  boil ;  the  sulphuric  acid  used  for 
acidification  must  be  free  from  nitrogen  compounds,  and 
from  any  impurity  which  might  decompose  permanganate ; 
the  titration  must  be  begun  at  once  after  adding  the  sul¬ 
phuric  acid,  and  must  be  completed  as  quickly  as  possible. 
The  addition  of  large  quantities  of  water  must  be  avoided 
unless  freed  from  dissolved  oxygen  by  boiling  for  at  least 
ar.  hour. 

Origin  and  Constitution  of  |(3-Naphthoquinon  and 
some  of  its  Derivatives.— C.  Liebermann  and  P.  Jacob¬ 
son. — The  authors  treat  of  the  formation  of  /8-naphtho- 
quinon  from  /I-naphthylamine  ;  the  preparation  of  fS-  and 
a-naphthoquinon  by  means  of  the  azo-compourds  ;  the 
constitution  of  j3-naphthoquinon  and  of  the  anilides  of  the 
naphthoquinons. 

Preparation  of  the  Rubidium  and  Caesium  Com¬ 
pounds,  and  the  Isolation  of  the  Metals. — Dr.  Car 
,  Setterberg. — Already  noticed. 
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Suberon.— Dr.  A.  Spiegel.— The  author  gives  an  ac¬ 
count  of  oxysuberanic  acid.chloro-suberonic  acid,  suberen, 
and  suberan-carbonic  acids. 

Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  5,  1882. 

Pezzer’s  Accumulator.— This  battery  is  constru&ed 
as  follows: — Narrow  bands  of  lead,  10  to  15  millimetres 
broad  and  500  in  length,  are  obtained  by  cutting  up  sheets 
of  a  suitable  thickness,  and  they  are  made  to  take  a  waved 
form  by  being  passed  between  the  rollers  of  a  machine 
used  for  folding  stuffs  obliquely.  Each  of  them  is  doubled 
in  two,  and  they  are  placed  in  juxtaposition,  fold  upon 
fold.  The  free  ends  are  then  soldered  together  by  the 
autogenous  process,  forming  them  into  fringes.  These 
fringes  are  introduced  in  place  of  the  carbon  and  the  zinc 
in  a  Bunsen  element  (Ruhmkorff’s  model),  where  som#of 
them  fill  the  porous  vessel,  and  the  others  the  interval 
between  the  porous  vessel  and  the  sides  of  the  exterior 
vessel.  The  soldered  ends  are  upwards  and  the  folds 
downwards.  Plates  soldered  to  the  upper  part  serve  as 
electrodes. 

Journal  de  Pharmacie  et  de  Chimie. 

January,  1882. 

Chemical  and  Physiological  Researches  on  the 
Ordeal  Poison  of  the  Gaboonese. — E.  Heckel  and  F. 
Schlagdenhauffen. — The  plant  in  question,  M’Boundou, 
contains  strychnine.  No  other  alkaloid  is  present. 

A  Molecular  Compound  of  Camphor  and  Aldehyd. 
— P.  Cazeneuve. — Already  noticed. 

Mercury  Salicylates. — H.  Lajoux  and  A.  Grandval. — 
The  neutral  mercuric  salicylate  is  insoluble  in  water, 
ether,  and  alcohol,  but  soluble  in  solutions  of  common 
salt.  The  mercury  is  completely  masked,  and  gives  no 
reaction  even  with  sulphuretted  hydrogen.  To  show  its 
presence  in  the  moist  way  the  salicylate  must  be  heated 
gently  with  sulphuric  acid  till  it  becomes  flesh  coloured. 
All  then  dissolves,  and  the  liquid  becomes  colourless. 
The  mercury  can  then  be  detected  in  the  liquid  by  the 
ordinary  reagents.  The  author  describes  also  a  normal 
salt,  which  is  less  stable  than  the  neutral  salicylate,  and 
also  a  neutral  and  a  normal  salicylate. 


MEETINGS  FOR  THE  WEEK 

Tuesday,  nth. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

Wednesday,  12th. — Microscopical,  8. 

Friday,  14th. — Astronomical,  8. 

-  Quekett  Microscopical  Club,  8. 


Hphe  LONDON  HOSPITAL  and  MEDICAL 

J-  COLLEGE,  MILE  END,  E. 


The  Hospital  contains  nearly  800  beds,  and  is  the  largest  general 
Hospital  in  Great  Britain.  The  SUMMER  SESSION  will  com¬ 
mence  on  May  1st.  Students  now  entering  can  compete  for  the 
Entrance  Scholarships  in  September.  All  Appointments  are  free  to 
full  Students.  Special  Entries  may  be  madefor  Medical  and  Surgical 
Practice,  also  for  the  Course  of  Practical  Surgery. 

MUNRO  SCOTT,  Warden. 

IP  .A.  TEUTS  . 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  18S2, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  all  countries, 2s.  6d. 
“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C, 


UNIVERSITY  OF  DURHAM. 


POLLEGE  OF  PHYSICAL  SCIENCE, 

^  NEWCASTLE-UPON-TYNE. 


A  PROFESSOR  OF  CHEMISTRY  for  this  Collegewill  be  elected 
on  the  5th  June.  Salary  £300,  with  two-thirds  of  the  LeCture  Fees 
and  one-third  of  the  Laboratory  Fees  of  Students  of  the  College. 

The  appointment  is  open  to  competition,  and  candidates  for  the 
office  are  invited  to  apply  (with  testimonials)  to  Theo.  Wood 
Bunning,  Secretary  to  the  College  of  Physical  Science,  Newcastle- 
upon-Tyne,  belore  Saturday,  the  29th  April,  from  whom  full  particu- 
lars  as  to  duties,  &c.,  may  be  obtained. 

QT.  PAUL’S  SCHOOL.  An  examination  for 

filling  up  about  six  vacancies  on  the  Foundation  will  be  held  o.t 
the  igth  April,  1882.  F'or  information  apply  to  Clerk  to  the  Governor, 
or  to  the  School  Secretary,  St.  Paul’s  Churchyard. 

JLJERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI- 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.and  from  7  to  iop.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College.  44  .  Berners-street  W. 

_____  y—  -g-  MERRY, 

ASSAYER  AND  ANALYT’ CAL  CHEMIST 

_ _  SWANSEA. _ 

Qilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 

\ A/’ater-Glass,  or  Soluble  Silicates  of  Soda 

*  *  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 


FLETCHER’S  PATENT 

AUTOMATON  BLOWPIPE. 


This  at  once  supersedes  the  whole  of  the  patterns  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfectly  adapted  for  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is- 
adapted  either  as  a  table  or  hand  blowpipe  as  desired.  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET  WARRINGTON* 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  1HIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  212°  F. 
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MILLS  are  situated  very 


close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  .1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manuiafturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 
Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycenne,  Iodine 

Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-GIycerme  and 

^  Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

ST  HELEN’S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Xi.A.HSTC.AdS'KIlRIE! 


BAILEY’S  PATENT 

Bailev'  .  STEAM  JET  PUMPS 

Steam  Jet 

P“M?-  FOR 


Lifting  Water  from  Wells,  Steamships, 
Yachts,  Tanks ,  Rivers,  Reservoirs, 
&>c. ,  &c. 


NO  VALVES  &  NO  MOVING  PARTS. 


Prices  : — 

For  delivery  40  feet  high  at  30  lbs. 

pressure,  or  80  feet  at  60  lbs.  pressure. 

Pumping  Bilge  Water. 

No.  oa.  0.  1.  2.  3.  4.  5.  6.  7. 

Bore  of  Delivery  Pipe  . .  iin.  ^in.  Jin.  iin.  lAin.  2in.  3in.  4in.  6in. 

,,  Steam  Pipe  ..  J  I  4  J  I  ij  rf  4 

Delivery  in  galls,  per  h’r  ioo  200  500  800  1500  2500  5000  8000  20,000 

Priced  no  22  33  410  710  xoo  1210200  300 

W.  H.  BAILEY  and  CO.,  Engineers,  &c., 

ALBION  WORKS,  SALFORD,  MANCHESTER. 

PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 

31,  Aldermanbury,  London. 
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THE  CHEMICAL  NEWS. 

Vol.  XLV.  No.  1168. 


ON  THE  SPECTRUM  OF  CARBON.* 

By  G.  D.  LIVEING,  M.A.,  F.R.S.,  Professor  of  Chemistry,  and 
J.  DEWAR,  M.A.,  F.R.S.,  Jacksonian  Professor, 
University  of  Cambridge. 

The  spedtroscopic  investigations  vve  have  communicated 
to  the  Society  “  On  the  Reversals  of  the  Lines  of  Metallic 
Vapours  ”  have  shown  the  importance  of  a  thorough  and 
accurate  knowledge  of  the  ultra-violet  spectra  of  the  ele¬ 
ments,  for  it  is  in  the  lines  of  short  wave-length  as  a  rule 
that  the  greatest  emissive  power  is  manifested,  and  they 
are  therefore  most  readily  reversed.  Thus  we  have  suc¬ 
ceeded  in  reversing  upwards  of  a  hundred  lines  in  the 
ultra-violet  spedtrum  of  iron  ( Proc .  Roy.  Soc.,  vol.  xxxii., 
p.  404).  The  necessity  for  accurate  data  in  regard  to  this 
region  of  the  spedtrum  led  us  to  make  a  long  study  of  the 
spedtrum  of  magnesium,  and  the  results  of  this  investiga¬ 
tion  appeared  in  the  volume  of  the  Proc.  Roy.  Soc.  just 
cited.  Having  had  occasion  to  examine  the  origin  of  the 
different  fluted  spedtra  of  carbon,  it  became  apparent  that 
a  complete  knowledge  of  the  relations  of  these  spedtra  to 
the  simple  spedtrum  of  the  element  could  only  be  reached 
by  the  help  of  a  complete  record  of  the  line  spedtrum. 
Angstiom  and  Thalen,  in  their  memoir  “  On  the  Spedtra 
of  the  Metalloids”  (Nova  Acta  Reg.  Soc.  Upsal.,  Ser.  3, 
vol.  ix.),  give  a  map  and  table  of  wave-lengths  of  the 
lines  due  to  carbon  in  the  visible  part  of  the  spedtrum,  as 
distinguished  from  the  fluted  spedtra  given  by  compounds 
of  carbon, — namely,  carbonic  oxide,  cyanogen,  and  ace¬ 
tylene.  These  lines,  they  state,  always  appeared  when 
very  powerful  indudtion  sparks  were  passed  through  the 
vapour  of  any  compound  of  carbon,  or  between  carbon 
eledtrodes.  This  line  spedtrum  is  remarkable  for  simpli¬ 
city,  consisting  of  eleven  lines,  of  which  the  single  line  in 
the  yellow,  followed  by  a  triple  group  in  the  green,  and  a 
very  strong  line  in  the  blue,  recall  vividly  the  spedtrum  of 
magnesium ;  and  as  we  know  two  modifications  of  the 
spedtrum  of  magnesium  which  seem  to  be  due  respedtively 
to  the  oxide  and  a  hydride,  the  parallel  between  the  be¬ 
haviour  of  the  two  elements  is  the  more  striking.  The 
plates  of  the  ultra-violet  spedtra  of  the  metals  by  the  late 
Prof.  W.  A.  Miller  (Phil.  Trans.,  1864)  include  plates  of 
the  spark  taken  between  metallic  eledtrodes  in  different 
compounds  of  carbon,  which  show  with  sufficient  clear¬ 
ness  that  there  are  some  five  groups  of  lines  in  the  ultra¬ 
violet  spedtrum  of  this  element.  In  the  observations  here 
described  we  have  preferred  taking  intense  indudtion 
sparks  between  pure  graphite  poles  in  different  gases. 

A  figure  accompanying  the  paper  represents  the  ultra¬ 
violet  spedtrum  of  carbon  to  a  scale  of  wave-lengths  within 
the  range  of  the  rays  transmiited  through  calcite.  The 
lines  figured  have  been  obseived  in  photographs  of  the 
spark  of  a  large  indudtion  coil,  having  a  large  Leyden  jar 
in  connedtion  with  the  secondary  coil,  between  poles  of 
purified  graphite  in  air,  carbonic  acid  gas,  hydrogen,  and 
coal-gas.  The  same  lines  have  been  observed  in  photo¬ 
graphs  of  the  spark  between  iron,  and  between  aluminium 
poles  in  carbonic  acid  gas.  By  comparing  the  photo¬ 
graphs  taken  under  these  different  circumstances,  we  have, 
we  believe,  eliminated  the  air  lines,  which  are  numerous 
and  strong  in  the  region  between  H  and  T,  and  will  form 
the  subjedt  of  a  future  communication,  and  also  the  me¬ 
tallic  lines  which  graphite,  purified  with  the  utmost  care, 
still  exhibited. 

The  graphite  was  purified  by  being  stirred  in  fine  pow- 

*  Abstra&  of  a  Paper  read  before  the  Royal  Society,  March  9th, 
1882. 
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der  into  fused  potash,  and  subsequent  treatment  with  aqua 
regia,  by  prolonged  ignition  in  a  current  of  chlorine,  and 
by  treatment  with  hydrofluoric  acid.  The  well-washed 
powder  was  afterwards  compressed  into  blocks  by  hydraulic 
pressure  between  platinum  plates,  and  from  these  blocks 
the  eledtrodes  employed  were  cut.  Notwithstanding  the 
purification  the  photographs  of  the  spark  between  these 
eledtrodes  still  showed  very  distindtly  lines  of  magnesium 
and  iron.  This  fadt  shows  the  extreme  difficulty  of  getting 
rid  of  all  impurity,  and  the  caution  which  is  requisite  in 
any  reasoning  depending  on  the  assumption  of  chemical 
purity  in  the  materials  employed.  It  is  very  possible  that 
the  magnesium  and  even  the  iron  in  this  case  may  have 
been  due  to  oxides  of  those  metals  in  the  floating  dust  of 
the  laboratory,  which  we  know  always  contains  sodium 
compounds,  and  which  at  Cambridge — where  the  water, 
soil,  and  bricks  contain  sensible  quantities  of  lithium — 
almost  always  show  traces  of  that  element. 

The  wave-lengths  of  the  strongest  carbon  lines  were 
determined  by  means  of  a  Rutherford  diffradtion  grating 
having  17,296  lines  to  the  inch.  The  measures  were  made 
in  the  following  way  : — The  collimator  and  telescope  of 
the  goniometer  were  first  centred  by  the  instrument 
maker’s  marks.  The  telescope  was  then  more  carefully 
adjusted  for  centre  by  diredting  it  on  to  a  distant  mark, 
taking  the  reading  of  the  circle,  turning  the  arm  carrying 
the  telescope  through  180®  and  reversing  the  telescope, 
whereby  the  mark  was  again  brought,  into  the  field  of 
view,  and  adjustments  were  then  made  until  the  mark  had 
the  same  position  on  the  cross-wires  in  both  positions  of 
the  telescope.  The  grating  was  next  placed  in  position, 
and,  after  adjustment  to  the  vertical  plane,  was  brought 
very  nearly  at  right  angles  to  the  axis  of  the  collimator  by 
turning  it  until  the  sodium  D  lines  in  the  spedtra  of  the 
second  order  were  observed  to  fall  at  equal  distances  on 
either  side  of  the  collimator.  The  small  photographic 
slide,  containing  the  sensitive  plate,  fitted  the  telescope 
in  place  of  the  eye-piece,  and  so  could  easily  be  turned 
about  an  axis. coincident,  or  nearly  so,  with  the  optic  axis 
of  the  telescope.  In  taking  a  measurement  of  the  posi¬ 
tion  of  a  line  the  approximate  wave-length  was  first  found 
by  interpolating  between  the  nearest  cadmium  or  other 
lines  of  known  wave-length  in  photographs  taken  with 
calcite  prisms.  The  telescope  was  then  set  to  the  angle 
corresponding  to  this  approximate  wave-length  for  the 
spedtrum  of  the  fourth  order.  The  lower  half  of  the  slit 
was  closed  by  a  shutter,  and,  the  photographic  slide  having 
been  adjusted  for  level,  the  plate  was  exposed  to  the  light 
which  came  through  the  upper  half  of  the  slit,  and  gave 
an  image  of  the  lines  in  the  lower  half  of  the  field.  When 
this  exposure  was  completed  the  photographic  slide  was 
turned  round  through  180°  about  the  axis- of  the  telescope, 
so  as  to  bring  to  the  top  that  part  of  the  sensitive  plate 
which  had  been  before  lowest.  It  was  then  exposed  a 
second  time,  and  thus  two  images  of  the  same  line  were 
impressed  on  the  plate,  which  were  necessarily  at  equal 
distances  on  either  side  of  the  point  where  the  axis  of  the 
telescope  met  the  plate.  By  a  subsequent  measurement 
with  a  micrometer  under  a  microscope  of  the  distance  be¬ 
tween  the  two  images,  and  the  conversion  of  this  distance 
into  angular  measure,  a  connedtion  was  found,  which  was 
added  to  or  subtradted  from  the  reading  of  the  circle  to 
get  the  exadt  deviation  of  the  ray  producing  the  line  under 
observation.  Another  photograph  of  the  same  line  was 
next  taken  in  the  same  way  as  before,  except  that  the 
telescope  was  placed  at  the  corresponding  angle  on  the 
other  side  of  the  collimator.  From  the  two  angles  thus 
found  the  wave-length  of  the  line  was  calculated.  The 
process  was  repeated  three  or  four  times  for  each  line,  and 
the  mean  wave-length  thus  found  for  carbon  lines  were 
2297-4,  2478-4,  2508-7,  2511-6,  2836-3,  and  2837-3.  The 
numbers  deduced  from  the  different  photographs  of  the 
same  line  differed  from  one  another  in  the  last  figure  only, 
so  that  we  are  justified  in  assuming  the  first  four  figures 
to  be  accurate  in  each  case.  The  wave-lengths  of  the 
remaining  lines  were  obtained  by  interpolation  from  mea- 
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sures  of  photographs  taken  with  a  train  of  two  calcite 
prisms  of  30°  each,  and  one  of  60°,  on  which  the  iron  as 
well  as  the  carbon  lines  were  shown.  The  wave-lengths 
of  the  iron  line  used  in  the  interpolations  were  deduced 
from  photographs  taken  with  the  grating  in  the  same  way 
as  that  above  described  for  the  carbon-lines.  The  wave¬ 
lengths  thus  formed  for  the  remaining  carbon  lines  are 
given  in  the  table  below. 

In  taking  the  photographs  of  the  spark  the  indudtion 
coil  was  sometimes  worked  by  a  De  Meritens  dynamo- 
eledhic  machine,  and  in  that  case  the  stream  of  sparks 
was  not  only  extremely  brilliant,  but  produced  a  deafening 
roar.  Notwithstanding  this  chara&er  of  the  spark,  the 
photographs,  when  the  spark  was  taken  in  air,  between 
poles  of  purified  graphite,  showed,  besides  the  carbon 
lines  above  described,  the  set  of  six  cyanogen  flutings  in 
the  blue  very  distin&ly,  and  those  between  K  and  L,  and 
those  near  N,  strongly  developed.  On  the  other  hand, 
when  the  spark  was  taken  in  carbonic  acid  gas,  these 
flutings  almost  entirely  disappeared,  and  would  no  doubt 
have  disappeared  entirely  if  the  last  traces  of  air  had  been 
removed  from  the  apparatus. 


Table  of  Carbon  Lines. 


Authors. 


Angstrom 

and 

Thalen. 


Liveing 

and 

Dewar. 


Wave-length, 

6583-0 

6577‘5 

5694-1 

5660*0 

5646-5 

5638-6 

5379'Q 

5150-5 

5I44-2 

5I33"o 

4266-0 

2995-0 

2g68"0 

2837-3 

2836-3 

2746-5 

2733-2 

2640-7 

254I-5 

2528-2 

2523-6 

2518-7 

2515-8 

2514-0 

2511-6 

2508-7 

2506-6 

2478-4 

2297-4 

39I9-3 

3876-5 


Colour. 
Red  ..  { 

Orange  • 

Yellow 
Green  - 


- 

,  Indigo 

)  Ultra- 
Violet 


Intensity. 

2 

1 

4 

4 

3 

5 

6 

4 

3 

5 

x,  diffuse 
4,  very  diffuse 

5j  >>  >> 

2 
2 

3,  very  diffuse 

6>  )i  j, 

4>  >>  >1 

6 

5 

5 

5 

4 

5 

2 

3 
5 
1 

3 

2,  diffuse 
4)  n 


Spectrum  of  Incandescent  Carbon  Filaments. 

We  have  also  examined  the  spe&rum  of  Swan’s  incan¬ 
descent  lamps.  So  long  as  the  carbon  thread  is  unbroken 
it  emits  a  continuous  spedtrum,  on  which  neither  bright 
nor  dark  lines  are  visible.  By  gradually  increasing  the 
number  of  cells  in  the  battery,  until  the  thread  gave  way, 
we  found  at  the  instant  of  fradture,  for  a  small  fradion  of 
a  second  only,  that  a  set  of  flutings  in  the  green  appeared. 
In  some  of  those  lamps  we  observed,  when  the  current 
was  nearly  as  much  as  the  carbon  thread  would  bear  with¬ 
out  rupture,  that  a  sort  of  flame  appeared  in  the  lamp. 
On  examiningthe  spedtrum  of  this  flame  it  gave  the  flutings 
of  carbonic  oxide  very  distinctly,  and  we  made  sure  that 
they  were  those  of  carbonic  oxide,  and  not  those  of  hydro-  ■ 
carbons,  by  comparison  with  the  bands  of  a  Bunsen  burner. 
Closer  examination  showed  that  this  flame  was  strongest 
about  the  junction  of  the  carbon  thread  with  one  of  the 
ondudting  wires,  and  that  on  reversing  the  current  it 


shifted  from  one  wire  to  the  other,  and  the  wire  about 
which  it  appeared  was  always  the  positive  electrode.  In 
fact  the  flame  was  the  glow  of  the  positive  pole  attending 
a  discharge  of  rarefied  gas :  when  the  resistance  of  the 
carbon  thread  became  too  great  in  proportion  to  the  in¬ 
tensity  of  the  current,  the  discharge  began  to  occur  through 
the  rarefied  atmosphere  within  the  envelope  of  the  lamp. 
The  spedtrum  showed  that  this  atmosphere  contained  car¬ 
bonic  oxide. 

By  interposing  different  flames  betweenjthe  incandescent 
lamp  and  the  slit  of  the  spedtroscope  we  have  been  able 
to  make  some  comparisons  of  the  probable  temperatures 
of  the  flames  and  filament.  For  this  purpose  a  lens  of 
3  inches  focal  length  was  placed  6  inches  in  front  of  the 
slit,  and  an  image  of  a  horizontal  part  of  the  incandescent 
carbon  thread  formed  by  it  across  the  (vertical)  slit.  The 
appearance  in  the  field  of  view  of  the  spedtroscope  was  a 
narrow  continuous  spedtrum  extending  all  across  the  field. 
When  a  flame  was  interposed  between  the  lens  and  the 
slit,  the  bright  lines  of  the  flame  were  seen  above  and 
below  the  narrow  continuous  spedtrum,  and  in  some  cases 
were  continued  across  it  or  were  seen  reversed  upon  it. 
When  the  flame  was  that  of  a  Bunsen  burner  in 
which  was  a  platinum  wire  with  sodium  carbonate,  the 
yellow  sodium  lines  were  seen  bright  above  and  below 
the  continuous  spedtrum  of  the  carbon  thread,  but  re¬ 
versed  where  they  crossed  it.  When  lithium  was  substi¬ 
tuted  for  sodium'  in  the  flame,  the  red  lithium  line  was 
also  seen  bright  abo\e  and  below  the  continuous  spedtrum, 
but  reversed  where  they  crossed  it.  When  an  oxyhydrogen 
jet  was  substituted  for  the  Bunsen  burner,  and  sodium 
carbonate  held  in  it,  the  yellow  sodium  lines  were  not  only 
bright  above  and  below  the  continuous  spedtrum  of  the 
carbon,  but  showed  as  bright  lines  where  they  crossed  it ; 
in  fadt  they  were  conspicuously  brighter  than  the  carbon. 
When  coal-gas  was  substituted  for  hydrogen  in  the  jet 
the  same  appearance  presented  itself,  only  the  sodium 
lines  were  not  so  much  brighter  than  the  carbon  as  they 
were  before.  Fifty  Grove’s  cells  were  used  with  the  in¬ 
candescent  lamp,  which  were  as  many  as  could  be  used 
without  danger  of  rupturing  the  threads.  When  barium 
chloride  was  held  in  the  hydrogen  flame  fed  with  only  a 
little  oxygen,  the  bright  green  line  of  barium  (wave-length 
5534)  was  well  seen  above  and  below  the  continuous 
spedtrum,  but  could  not  be  traced  either  bright  or  dark 
across  it.  When  a  flame  of  cyanogen  burning  in  air  was 
interposed,  the  bright  bands  of  that  flame  could  be  seen 
above  and  below  the  continuous  spedtrum,  but  could  not 
be  traced  either  bright  or  dark  across  it.  When  sodium 
carbonate  was  held  in  this  flame  the  yellow  sodium  lines 
were  seen  feebly  reversed  where  they  crossed  the  spedtrum 
of  the  incandescent  lamp.  We  infer  from  these  experi¬ 
ments  that  the  emissive  power  of  the  carbon  thread  for 
light  of  the  refrangibility  of  the  D  lines  is  nearly  balanced 
by  that  of  sodium  at  the  temperature  of  the  flame  of  cy¬ 
anogen  burning  in  air,  but  is  sensibly  less  than  that  of 
sodium  at  the  temperature  of  a  jet  of  coal-gas  and  oxygen, 
much  less  than  that  of  sodium  in  the  oxyhydrogen  jet. 
This  seems  to  render  it  probable  that  the  temperature  of 
the  incandescent  thread  is  not  far  different  from  that  of  a 
cyanogen  flame  burning  in  air,  but  is  less  than  that  of  an 
oxyhydrogen  flame,  though  this  does  not  necessarily  follow 
from  the  experiments,  inasmuch  as  the  radiation  of  the 
sodium  is  so  much  more  limited  as  to  range  than  that  of 
the  carbon.  When  a  Bunsen  burner  or  a  gas  blowpipe 
flame  was  interposed  between  the  lens  and  slit,  no  reversal 
of  the  hydrocarbon  bands  could  be  seen.  When  magne¬ 
sium  was  burnt  between  the  lens  and  slit,  the  magnesium 
lines  (b)  were  seen  bright,  eclipsing  the  carbon.  Possibly 
the  smoke  of  magnesia  may  have  considerably  helped  to 
eclipse  the  light  of  the  carbon. 


Atftion  of  Cyanogen  on  Sodic  Menthol. — G.  Arth. — 
The  author  has  obtained  a  compound  agreeing  in  its  com¬ 
position  with  a  menthol-urethane. — Comptes  Rendns. 
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ACTION  OF  ETHYLENE  CHLORHYDRIN  UPON 
THE  BASES  OF  THE  PYRIDINE  SERIES 
AND  ON  QUINOLINE.* 

By  Professor  ADOLPH  WURTZ,  For,  Mem.  R.S. 


According  to  the  constitution  which  is  generally  attributed 
to  the  bases  of  the  pyridine  series,  they  must  be  considered 
as  tertiary  bases,  their  nitrogen  being  united  to  the  carbon 
by  three  atomicities.  The  adtion  which  alcoholic  iodides 
exert  upon  these  bases,  as  shown  by  Hofmann,  confirms 
this  idea,  which  is  equally  applicable  to  quinoline.  I 
thought  that  the  reaction  of  glycol  chlorhydrin  and  similar 
compounds  upon  the  pyridine  bases  and  upon  quinoline 
should  produce  oxygenated  quarternary  bases.  It  is 
known,  in  fadt,  that  such  a  base,  neurine,  results  from  the 
adtion  of  ethylene  chlorhydrin  upon  trimethylamine. 
The  beautiful  results  which  Ladenburg  obtained  recently 
by  the  readtion  of  chlorhydrin  upon  secondary  bases  are 
well  known.  He  is  still  continuing  these  researches  to 
the  great  profit  of  science.  I  myself,  entering  again  on  a 
line  of  researches  which  I  had  formally  traced,  will 
describe  the  results  obtained  by  investigations  undertaken 
in  the  diredtion  indicated  with  the  pyridine  bases  and 
quinoline. 

I  had  two  specimens  of  collidine  at  my  disposal, 
presenting  the  same  boiling-point.  One  obtained  by  the 
distillation  of  aldol-ammonia  was  undoubtedly  identical 
with  aldehydine  of  Baeyer  and  Ador  (boiling-point  179 — 
182°  C.),  the  other  was  isolated  from  the  pyridine  bases 
formed  by  the  distillation  of  cinchonine  with  hydrate  of 
potassium  ;  this  collidine  is  the  a-collidine  (boiling-point 
179 — 183°). f  The  experiments  have  proved  that  these 
two  collidines  are  isomeric. 

Action  of  Ethylene  Chlorhydrin  upon  Aldehydine. 

A  mixture  of  these  two  compounds,  in  proportion  of 
their  molecular  weights,  to  which  a  quantity  of  water 
weighing  as  much  as  the  aldehydine  employed  is  added, 
is  heated  during  several  days  in  closed  tubes  to  ioo°  C. 
The  oily  layer  which  floated  on  the  mixture  at  the  end  of 
the  operation  continually  decreased  and  finally  disappeared 
after  cooling.  The  aqueous  liquid,  which  was  slightly 
brown,  was  extra&ed  with  ether,  and  finally  evaporated  in 
the  vacuum.  The  ether  had  dissolved  a  small  quantity  of 
unattacked  aldehydine  and  chlorhydrin.  The  chlorohy- 
drate,  concentrated  by  evaporation,  was  mixed  with  an 
excess  of  platinum  chloride,  and  alcohol  was  added  to  the 
mixture.  An  abundant  crystalline  precipitate  was  obtained, 
and  was  purified  by  several  crystallisations  in  hot  water. 
In  this  manner  magnificent  voluminous  orange-red  crys¬ 
tals  of  chloroplatinate  of  [oxethyl-aldehydine  were  ob¬ 
tained.  Their  analyses  furnished  the  following  num¬ 
bers  : — 


Experiment. 

» 

Theory. 

I. 

11. 

III.' 

Carbon.. 

32-65 

32-80 

3i’90 

32-33 

Hydrogen  . . 

4-46 

4 ’45 

4*53 

4-3I 

Nitrogen 

4-10 

4-22 

it 

3-77 

Chlorine 

28-24 

it 

it 

28-70 

Platinum 

26-30 

it 

25-84 

26-27 

The  Analysis  III.,  which  is  the  most  accurate,  was 
executed  with  a  salt  which  had  been  dried  in  the  vacuum; 
when  this  salt  is  heated  to  ioo°  C.  it  loses  hydrochloric 
acid,  which  tends  to  augment  the  proportion  of  carbon  and 
of  platinum.  The  Specimen  III.,  after  having  been  heated 
to  ioo°  during  some  time,  contains  28-2  per  cent  of  plati¬ 
num.  This  alteration,  which  is  more  marked  in  the  case 
of  the  chloroplatinate  of  oxethyl-collidine,  will  be  ex¬ 
amined  later  on.  The  results  of  these  analyses  lead  to  the 

*  A  Paper  read  before  the  Royal  Society,  March  30,  1882. 
t  The  /9-collidine  which  Mr.  Oechsner  de  Coninck  found  amongst 
the  cinchonine  bases  boils  at  198°. 


formula  (CioHjgNOCljaPtCl^  which  is  that  of  a  chloro¬ 
platinate  of  oxethyl-aldehydine : — 

[c8H„N<°c*Hs]i!PlC!4. 

This  chloroplatinate  forms  magnificent  orange-red  crys¬ 
tals  of  clinorhombic  aspedt.  It  is  quite  soluble  in  hot 
water,  and  the  concentrated  boiling  solution,  when  it  cools 
becomes  cloudy,  by  depositing  oily  drops  which  finally 
transform  themselves  into  crystals.  Decomposed  in 
aqueous  solutions  by  sulphuretted  hydrogen,  it  furnishes 
a  chloride  whose  solution  is  colourless,  and  does  not 
crystallise  after  being  evaporated  during  several  days  in  the 
vacuum.  Decomposed  by  oxide  of  silver  and  water  it 
furnishes  a  caustic  soluble  base,  which  attracts  the 
carbonic  acid  of  the  air. 

These  reactions  permit  no  doubt  as  to  the  chara&er  of 
the  new  base,  which  is  a  sort  of  aldehydine  neurine. 


Action  of  the  Ethylene  Chlorhydrin  upon  a-Collidine. 

In  order  to  obtain  the  a-collidine  quarternary  base 
corresponding  to  neurine  the  method  just  indicated  was 
employed.  The  reaction  is,  however,  more  rapid  than  in 
the  previous  case  ;  and  after  heating  for  a  few  hours  the 
oily  layer  disappears,  excepting  a  few  black  drops  which 
still  float  on  the  liquid.  The  liquid  is  extracted  with  ether, 
evaporated  in  the  vacuum,  and  finally  treated  by  platinum 
chloride,  furnishes  a  crystalline  orange-yellow  precipitate 
less  soluble  in  water,  and  much  less  stable  than  the  pre¬ 
ceding  one.  The  analyses  of  this  salt,  dried  over 
sulphuric  acid,  gave  the  following  results : — 

Experiment. 


^ - ■* - — „  Theory 

I.  II. 

Carbon  . 31-23  —  32-23 

Hydrogen .  4-16  —  432 

Platinum  ..  . .  ..  ..  26-32  26-16  26-48 


The  solution  of  this  salt  in  hot  water  becomes  of  a 
deeper  brown-red  colour  the  more  concentrated  it  becomes. 
On  boiling  it  decomposes.  Its  solution  in  a  large  quan¬ 
tity  of  hot  water,  on  cooling,  deposits  orange-red  crystals 
tinged  with  brown.  These  crystals  give  the  following 
numbers  when  analysed 

Experiment, 

, - - ' - ,  Theory. 

I.  II.  III. 

Orange  crystals 
from  the  mother-liquor. 

Carbon  ..  30-39  —  31-56  32-23 

Hydrogen..  4-09  —  4-18  4-31 

Platinum  . .  27-48  27-02  26-33  26-48 


These  crystals  do  not  possess  exa&ly  the  composition  of 
the  chloroplatinate  (CIoHI6NOCl)2PtCl4,  which  must 
therefore  be  altered  by  tthe  adtion  of  boiling  water.  In 
fadt,  the  solution  became  deeply  coloured  after  several 
minutes  boiling,*  and  on  being  decomposed  by  sulphuretted 
hydrogen,  furnished  a  solution  which,  after  being  evapo¬ 
rated  on  the  water-bath  and  filtered,  showed  a  brown  tint, 
and  gave  after  several  days  brownish-red  crystals.  These 
were  purified  by  crystallisation  from  boiling  alcohol,  in 
which  they  are  very  slightly  soluble.  By  the  cooling  of 
the  solution  a  salt  was  obtained,  which  crystallises  in 
brilliant  scales,  possessing  a  brownish  tint,  and  corres¬ 
ponding  exadtly  to  the  formula  of  a  chloroplatinate  of 
oxethyl-a-collidine,  CioHI5(PtCl)NOCl. 


Theory. 

Carbon  . 35-61  35-84. 

Hydrogen  .  4-79  4-42 

Chlorine . 20-89  21-30 

Platinum . 29-30  29-42 


This  salt  is  derived  from  the  chloroplatinate  of  oxethyl-a- 
collidine  by  loss  of  hydrochloric  acid  ; — 

(CIoHI6NOCl)2PtCl4=2HCl  +  (CIOHI5NOCl)2PtCl2. 

*  In  one  experiment  an  elimination  of  a  small  quantity  of  platinum 
which  blackened  the  liquid  was  oticed. 
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Potash  from  Bamboo. 


Chemical  Nstos, 
April  14,  1882. 


The  crude  chloride  of  oxethyl-a-collidine,  or  the  chloride 
separated  from  the  unaltered  chloroplatinate  by  sulphuret¬ 
ted  hydrogen,  treated  with  chloride  of  gold,  furnishes  an 
abundant  precipitate,  which  condenses  direCtly  into  dark 
yellow  drops.*  These  drops  soon  transform  themselves  1 
into  crystals,  which  melt  under  hot  water,  but  are  soluble 
in  a  large  quantity  of  boiling  water.  The  solution,  when 
cooled,  deposits  first  yellow  drops,  then  magnificent  thin 
needles  of  golden  yellow  colour.  They  ate  the  chloro- 
aurate  of  oxethyl-a-collidine,  CI0Hx6NOC1.  AuC13. 

Theory. 

Carbon  . 2379  2379 

Hydrogen  ..  ..  375  3T7 

Nitrogen .  —  ,, 

Gold .  3876  38-91 

Action  of  Ethylene  Chlorhydrin  upon  Quinoline. 

The  quinoline  which  was  employed  in  this  experiment 
was  obtained  by  distilling  cinchonine  with  hydrate  of  po¬ 
tassium,  and  possessed,  after  a  great  number  of  rectifica¬ 
tions,  the  boiling-point  238°  to  240°  C.  The  quinoline  was 
heated  with  an  equivalent  quantity!  of  glycol  chlorhydrin, 
to  which  its  weight  of  water  had  been  added.  After  three 
days’  heating  the  oily  layer  had  entirely  disappeared.  The 
mixture  was  cooled  and  extracted  with  ether,  and  the 
aqueous  solution,  slightly  coloured  brown,  was  concen¬ 
trated.  After  a  few  days  the  solution  contained  a  great 
amount  of  brown  crystals,  which  were  strongly  pressed 
between  layers  of  paper,  and  finally  dissolved  in  absolute 
alcohol.  The  solution  was  treated  with  animal  charcoal, 
filtered  boiling,  and,  after  cooling,  anhydrous  ether  was 
added,  so  as  to  float  on  the  alcoholic  layer.  The  next  day 
the  alcoholic  solution  was  filled  with  magnificent  colour¬ 
less  prisms,  some  of  which  traversed  the  entire  vessel. 
This  salt  is  a  chloride  of  oxethyl-quinoline, — 

v  yOC2H5 

CnHI2NOCl  =  CgH7N< 

x:i 

formed  by  the  addition  of  glycol  chlorhydrin  to  quinoline. 


Theory. 

Carbon 

63-20 

—  63-01 

Hydrogen  . . 

576 

—  5-72 

Nitrogen  .. 

6-83 

—  6-68 

Chlorine 

16-29 

i6-ii  17-42 

This  chlorhydrate  has  a  bitter  taste,  attracts  the  atmo¬ 
spheric  moisture,  and  is  very  soluble  in  water  and  in 
alcohol,  insoluble  in  ether.  Its  aqueous  solution  is  not 
precipitated  by  ammonia,  and  gives  with  potassa  a  thick 
coloured  precipitate.  Boiled  for  several  seconds  with 
oxide  of  silver,  the  solution  forms  chloride  of  silver  and 
reduced  silver,  and  the  filtered  liquid  possesses  a  very 
strong  alkaline  reaction,  and  rapidly  assumes  a  crimson 
tint.  The  hydrate  of  plumbic  oxide  decomposes  this 
chloride  in  a  similar  manner.  Corrosive  sublimate  forms 
with  it  a  compound  which  crystallises  easily. 

Chlofide  of  gold  produces,  in  the  solution  of  this 
chloride,  a  yellow  precipitate,  soluble  in  boiling  water, 
from  which  it  crystallises  on  cooling  in  small  crystals, 
which  appear  under  the  microscope  as  pointed  lozenges. 
This  chloroaurate  possesses  the  formula — 

CuHI2NOC1,AuC13. 

Theory. 

Carbon  . 26-21  2577 

Hydrogen .  2-94  274 

Gold . 3778  3870 

Platinum  chloride  forms  a  chamois-yellow  precipitate  in 
the  solution  of  the  chloride.  This  precipitate  is  soluble 
in  a  large  quantity  of  boiling  water,  and  crystallises  from 
the  cold  solution  in  small  opaque  orange  crystals,  of  the 
formula  (CnHjaNOC^PtC^. 

*  With  the  crude  chloride  a  dark  colouration,  due  to  a  reduction  of 
the  gold  salt  by  some  impurity,  is  observed. 

+  16  grs.  of  quinoline  for  10  grs.  of  chlorhydrin. 


Experiment. 

1 

Theory. 

I. 

II. 

III. 

Carbon 

••  35'°3 

3474 

35'°9 

34-82 

Hydrogen  . . 

••  3'4r 

3*35 

3'35 

3-16 

Nitrogen  .. 

••  370 

99 

99 

37° 

Chlorine  . . 

•  • 

1  9 

27-4 

28-09 

Platinum  . . 

. .  26-09 

-26-8 

26-9 

260 

The  specimen  I.  was  the  pulverulent  yellowish  chloro¬ 
platinate,  simply  precipitated  and  dried  in  the  vacuum. 
The  others  had  been  dissolved  in  boiling  water,  and  were 
thereby  slightly  altered,  as  the  excess  of  platinum  proves. 
When  quinoline  is  heated  with  an  equivalent  quantity  of 
ethylene  chlorhydrine  without  adding  water,  a  dark  purple- 
reddish  mass  is  obtained.  Extracted  with  ether,  dried,  and 
treated  with  absolute  alcohol,  this  mass  gives  a  dark  violet 
solution,  which,  if  ether  is  poured  on  it,  deposes  an  almost 
black  mass,  which  finally  crystallises.  The  crystals, 
pressed  between  sheets  of  paper,  are  sensibly  less  coloured 
than  the  mother-liquor,  which  imparts  to  the  paper  a  dark 
violet  colour. 

I  have  not  yet  concluded  the  analysis  of  this  product, 
and  I  propose  to  continue  these  researches  in  various  di¬ 
rections. 


MINERAL  WATER  FROM  AMHERST, 
BRITISH  BURMAH. 

By  R.  ROMANIS,  D.Sc.,  Government  Analyst. 

A  mineral  spring  having  been  discovered  in  the  Amherst 
district,  which  is  attracting  great  crowds  by  the  wonderful 
cures  reputed  to  be  performed  by  its  waters,  the  authorities 
forwarded  a  few  gallons  for  analysis.  The  following  is 
the  composition  in  parts  per  million  : — 


Carbonate  of  lime .  1092-6 

,,  ,,  potash .  57-8 

,,  ,,  soda .  27-0 

,,  ,,  magnesia .  23-2 

Silicate  of  lime .  31T 

Alumina  and  oxide  of  iron  ..  ..•  i2-8 


1244-6 


POTASH  FROM  BAMBOO. 

By  R.  ROMANIS,  D.Sc.,  Government  Analyst. 

It  has  been  proposed  by  the  Forest  Department  of  British 
Burmah  to  extract  potash  from  the  ashes  of  the  shoots  of 
the  bamboo.  A  sample  forwarded  to  the  laboratory  for 
analysis  gave  the  following  results  : — 


k2o  . 

Na20  . 

KC1  . 

Si02  . 

C02  . 

S03  . 

Fe203l 

ai2o3  f . 

h2o  . 

• 

100-50 

Detection  of  Logwood  in  Wine. — Twenty  c.c.  of 
the  wine  are  shaken  up  with  2  grms.  manganese  peroxide 
and  filtered.  The  liquid  produced,  which  is  brown  even  if 
no  logwood  is  present,  is  treated  with  zinc  and  hydro¬ 
chloric  acid.  The  humic  compounds  are  thus  re-converted 
into  hematoxylin,  which  may  be  detected  by  the  usual 
reagents Giornale  Farm.  Chitn. 
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A  MODE  OF  PREPARING  NITRIC  OXIDE,  NO. 
By  D.  EWART  JOHNSTONE. 

Heat  gently  in  an  ordinary  retort  or  flask,  about  4  parts 
of  the  potassium  sulphocyanide  solution  (usually  kept  for 
analytical  purposes  in  laboratories)  with  1  part  of  solution 
of  cobaltous  nitrate.  Nitrfc  oxide  comes  off  very  readily 
and  in  large  quantities.  Instead  of  the  solutions  the 
above-mentioned  salts  in  the  solid  form,  slightly  moistened 
with  water,  are  equally  effective.  The  equation  is  some¬ 
what  like  the  following  : — 

4KCNS  +  C02NO3+ H20  = 

=  6NO  +  C4+2K2S  +  CoS  +  S  +  H20. 

Sandringham  School  Laboratory, 

Southport. 


NOTE  ON  THE  ESTIMATION  OF 
NITRIC  AND  NITROUS  NITROGEN  IN  THE 
STATE  OF  AMMONIA. 

By  ANTONY  GUYARD  HUGO  TAMM). 

The  writer  endeavoured  and  succeeded  in  estimating  in 
the  state  of  ammonia,  nitrogen  in  all  its  oxidised  forms, 
in  the  apparatus  and  by  the  processes  devised  by  Messrs. 
Peligot,  Will,  and  Varrentrapp,  which  have  rendered  such 
services  to  science  and  technology  o<n  account  of  the 
simplicity  of  the  manipulation  and  the  accuracy  of  the 
results. 

The  writer  has  solved  this  important  problem  by  means 
of  the  following  process,  founded  on  a  hitherto  unsus¬ 
pected  reaction,  and  he  firmly  believes  that  it  will  prove 
of  immense  advantage  to  organic  and  agricultural  che¬ 
mistry,  and  that  it  will  hereafter  be  used  almost  exclu¬ 
sively  for  the  estimation  of  nitrogen  in  gunpowder,  ful¬ 
minating  substances,  explosibles,  &c. 

This  new  process  is  founded  on  the  faCt  that  in  presence 
of  marsh  gas  and  soda  lime  at  a  red  heat,  all  the  acids  and 
oxides  of  nitrogen,  either  free  or  combined  to  bases  or  to 
organic  compounds,  are  totally  converted  into  ammonia. 

The  modus  operandi  adopted  by  the  author  is  the 
following : — 

75  grs.  of  dry  acetate  of  soda  are  intimately  mixed  with 
ii  ozs.  of  soda  lime,  and  the  fifth  or  fourth  part  of  the 
mixture  is  introduced  at  the  sealed  end  of  the  combustion 
tube.  This  portion  of  the  mixture  is  intended  ultimately 
to  free  the  tube  of  its  ammoniacal  contents  by  means  of 
the  stream  of  marsh-gas  which  it  produces.  The  remainder 
of  the  mixture  of  soda  lime  and  acetate  of  soda  is 
thoroughly  mixed  with  from  5  to  7  grs.  of  the  nitric  com¬ 
pound  (saltpetre,  gun-cotton,  gunpowder,  fertiliser,  &c.)  ; 
the  whole  is  introduced  in  the  tube,  which  is  finally  filled 
with  a  column  of  ordinary  granulated  soda  lime,  and  the 
operation  is  then  conducted  exactly  as  it  would  be  in 
an  ordinary  estimation  of  ammonia  or  ammoniacal 
nitrogen. 

This  mode  of  estimation,  which  is  absolutely  accurate, 
as  can  easily  be  proved  by  estimation  of  nitrogen  in  well- 
known  substances  which  can  be  obtained  in  the  greatest 
state  of  purity — fused  nitrate  of  potash,  nitrite  of  silver, 
&c.,  is  the  only  process  by  which  the  total  amount  of 
nitrogen  existing  under  various  forms  can  be  estimated  in 
the  state  of  ammonia  in  a  single  operation  ;  hence  its  great 
practical  value. 

However,  in  order  to  determine  nitrogen  in  its  various 
forms  in  the  same  substance,  nitrogen  in  the  state  of  am¬ 
monia  or  cyanogen,  nitrogen  in  the  state  of  nitrate, 
nitrogen  in  the  state  of  nitrites,  three  operations  are 
needed  : — 

1.  Estimation  of  ammoniacal  nitrogen  by  means  of 
soda  lime  and  oxalate  of  lime. 

2.  Estimation  of  total  nitrogen  by  means  of  the  mixture 
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soda  lime  and  acetate  of  soda.  The  difference  between 
these  two  determinations  giving  ammoniacal  nitrogen  and 
total  nitric  or  oxidised  nitrogen. 

3.  Estimation  of  total  nitrogen  by  means  of  the  mixture 
soda  lime  and  acetate  of  soda  on  a  portion  of  the  sub¬ 
stance  previously  dried  over  a  water-bath  with  excess  of 
acetic  acid  in  order  to  eliminate  nitrous  acid.  The  dif¬ 
ference  between  total  nitric  nitrogen  estimated  in  2,  and 
nitric  nitrogen  estimated  in  3,  gives  nitrous  nitrogen. 

Such  estimations  as  the  preceding  are  especially  useful 
in  the  examination  of  residues  of  mineral  waters,  and  of 
manures,  fertilisers,  and  earths. 

The  writer  was  so  pleased  at  the  results  obtained  by 
the  new  process  that  he  immediately  gave  up  a  series  of 
researches  having  the  same  objeCt  (namely,  the  estima¬ 
tion  of  nitric  nitrogen  in  the  apparatus  and  by  the  pro¬ 
cesses  devised  by  Peligot,  Will,  and  Varrentrapp)  by 
means  of  mixtures  such  as  soda  lime  and  almost  dry 
proto-sulphate  of  iron,  or  soda  lime  and  sulphide  of 
sodium  lime  (obtained  by  slaking  quicklime  in  sulphide 
of  sodium).  In  both  these  cases,  and  at  a  red  heat,  a 
considerable  proportion  of  the  nitrogen  of  nitric  and 
nitrous  acids  and  oxides  was  converted  into  ammonia,  and 
the  writer  would  certainly  have  succeeded  in  applying 
these  reactions  to  analysis  had  not  the  marsh-gas  and 
alkali  process  superseded  every  other. 


THE  QUANTITATIVE  SEPARATION  OF  ROSIN 
FROM  FATS* 

By  THOMAS  S.  GLADDING. 

The  need  of  an  accurate  process  for  the  separation  of 
rosin  from  the  fats  and  its  quantitative  estimation  has  long 
been  felt.  To  meet  this  need  numerous  methods  have 
been  proposed.  Thus  in  Prescott’s  “  Proximate  Organic 
Analysis,”  p.  90,  are  recommended  two  :  the  first  de¬ 
pendent  on  the  treatment  of  the  fat  acids  containing  the 
rosin,  with  petroleum  naphtha;  the  second,  on  the  treat¬ 
ment  of  the  same  with  a  mixture  of  water  and  a  nearly 
equal  volume  of  alcohol.  I  have  given  these  plans  a 
careful  trial,  using  for  the  purpose  a  mixture  of  known 
amounts  of  pure  fat  and  pure  rosin,  but  have  found  them 
wholly  unreliable,  as  they  fail  to  give  even  an  approximate 
determination  of  the  rosin  known  to  be  present. 

A  later  and  better  method  is  found  in  “  Spon’s  Encyclo¬ 
pedia,”  p.  1469,  in  which  the  rosin  and  fats  are  brought 
into  the  form  of  neutral  soda  salts.  After  a  careful  drying 
by  evaporation  mixed  with  sand,  these  are  digested  in  a 
mixture  of  absolute  alcohol  and  ether,  by  which  the  re- 
sinate  of  soda  is  dissolved.  But  this  method  is  very 
laborious,  requiring  at  a  later  stage  the  use  of  a  polari- 
scope,  and  even  then  giving  a  result  several  per  cent  from 
perfect  accuracy,  especially  when  the  amount  of  rosin 
present  is  small. 

The  difficulty  underlying  the  problem  is  the  great  simi¬ 
larity  as  regards  solubility  between  oleic  acid  or  its  salts 
and  the  resins.  Every  solvent  for  the  one  in  the  above 
schemes  is  to  a  considerable  degree  a  solvent  for  the  other. 
A  systematic  search  has  therefore  been  made  for  such  a 
salt  and  such  a  solvent  as  shall  serve  to  distinctly  separate 
these  two  substances. 

A  plan  of  separation  analogous  to  the  separation  of 
oleic  acid  from  stearic  and  palmitic  acids  by  digesting 
their  lead  salts  in  ether,  thereby  dissolving  out  the  oleate 
of  lead,  has  been  investigated,  and  found  to  be  entirely 
satisfactory  both  as  regards  accuracy  and  ease  of  exe¬ 
cution. 

The  fatty  salts  of  silver  were  found  to  be  almost  per¬ 
fectly  insoluble  in  ether,  while  the  resinate  of  silver  was 
found  to  be  readily  and  abundantly  soluble  therein.  A 
small  percentage  of  alcohol  does  not  affeCt  the  solubility 


Quantitative  Separation  of  Rosin  from  Fats. 


*  From  the  American  Chemical  Journal,  \ ol.  iii.,  No.  6. 
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Action  of  Acetyl  Chloride  upon  Fumaric  Acid.  { 


of  either,  and  for  the  sake  of  an  advantage  gained  thereby 
was  used  in  the  course  of  experiments  undertaken. 

In  applying  this  principle  of  separation,  the  silver  salts 
of  the  three  acids  were  at  first  precipitated  from  a  perfectly 
neutral  water  solution  of  the  potash  salts  by  a  neutral 
solution  of  silver  nitrate.  But  the  difficulty  attending  the 
filtering  and  washing  of  this  precipitate,  and  the  some¬ 
what  inaccurate  results  obtained,  which  were  attributed 
partly  to  the  decomposition  of  the  silver  salts  from  ex¬ 
posure  during  drying  preparatory  to  treating  with  ether, 
caused  its  abandonment. 

The  following  plan  was  finally  adopted  with  success  : — 
About  o*5  grm.  of  the  fat  acids  containing  the  rosin  is  in¬ 
troduced  into  a  small  flask;  20  c.c.  of  95  per  cent  alcohol 
are  added,  and  the  flask  rotated  till  the  fat  acids  and  the 
rosin  are  dissolved.  A  drop  of  phenol  phthalein  is  now 
added,  and  then  a  saturated  solution  of  caustic  potash  in 
alcohol  drop  by  drop,  with  thorough  agitation  after  the 
addition  of  each  drop,  until  the  deep  red  colour  character¬ 
istic  of  alkalinity  is  obtained.  One  or  two  additional  drops 
are  now  added,  and  the  flask  placed  on  a  water-oven  and 
kept  at  the  temperature  of  boiling  alcohol  for  ten  minutes, 
to  ensure  the  saponification  of  the  last  portions  of  fat. 
The  flask  should  be  loosely  corked.  It  is  now  cooled,  and 
the  contents  washed  into  a  graduated  100  c.c.  cylinder  by 
means  of  concentrated  ether.  The  cylinder  is  filled  with 
the  ether  exadly  to  the  100  c.c.  mark;  then  corked  (best 
by  a  common  cork  twisted  tightly  in),  and  the  contents 
mixed  by  a  moment’s  shaking.  About  1  grm.  of  C.P. 
neutral  silver  nitrate  is  now  rubbed  to  an  impalpable  pow¬ 
der  in  a  small  mortar,  and  then  introduced  into  the  cylin¬ 
der.  The  latter  is  vigorously  shaken  for  ten  or  fifteen 
minutes  until  the  fiocculent  precipitate  of  silver  stearate 
and  oleate  collects  in  the  same  manner  as  silver  chloride 
upon  shaking,  and  settles  clear:  50  to  70  c.c.  of  the  super¬ 
natant  liquid  are  now  syphoned  off  by  means  of  a  slender 
syphon,  previously  filled  with  ether,  into  a  second  100  c.c. 
cylinder,  passing  the  liquid  through  a  small  filter-paper  if 
it  is  not  perfectly  clear.  A  small  quantity  of  pulverised 
silver  nitrate  is  shaken  up  with  this,  to  make  certain  that 
all  the  oleate  and  stearate  are  precipitated.  If  no  floccu- 
lent  precipitate  appears  this  is  the  case.  20  c.c.  of  a 
mixture  of  hydrochloric  acid  and  water,  one-third  the 
former  and  two-thirds  the  latter,  are  now  added,  and  the 
cylinder  vigorously  shaken  until  the  decomposition  of  all 
the  silver  salt  present  is  complete.  After  the  silver  chloride 
has  settled,  an  aliquot  portion  of  the  supernatant  ether 
solution  is  syphoned  off  into  a  platinum  dish  and  evapo¬ 
rated  on  the  top  of  a  water-oven  to  dryness.  The  residue 
is  rosin  containing  a  small  amount  of  oleic  acid,  which 
can  be  accurately  allowed  for. 

The  following  experiments  will  show  the  allowance  to 
be  made  for  the  oleate  of  silver  retained  in  solution,  as 
well  as  the  reliance  which  can  be  placed  upon  the  process 
for  accuracy : — 

Exp.  x.— One-half  a  grm.  of  pure  fat  acid  was  treated 
according  to  the  above  plan,  but  with  one-half  the  amount 
of  alcohol  and  ether. 

Forty  c.c.,  shaken  with  HC1  and  evaporated,  gave 
o'oogs  grm.  of  residue.  10  c.c.  contain  0-00237  grm.  of 

oleic  acid. 

Exp.  2. — One-half  a  grm.  of  pure  fat  acid  was  treated 
in  the  same  way  with  full  quantities  of  liquid. 

Eighty  c.c.,  shaken  with  HC1  and  evaporated,  gave 
0-0188  grm.  of  residue:  10  c.c.  contain  therefore  0-00235 
grm.  of  oleic  acid.  This  very  small  and  accurate  correc¬ 
tion  of  0-00235  grm.  for  every  xo  c.c.  of  liquid  shaken  up 
with  FIC1  was  applied  in  the  subsequent  experiments. 

Exp.  3. — Some  pure  white  Castile  soap  was  decomposed 
by  acid.  One-half  a  grm.  of  the  fat  acids  from  the  soap 
was  added  to  0-050  grm.  of  common  yellow  rosin  (colo¬ 
phony),  and  the  whole  treated  as  above.  After  corrections 
°'°497  grrn-  on  the  whole  quantity  taken  was  obtained  in¬ 
stead  of  0-050  grm. 

In  order  to  ascertain  whether  the  process  would  succeed 
with  linseed  oil,  in  which  rosin  is  often  to  be  determined, 
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and  also  to  test  the  process  when  very  small  quantities  of 
rosin  are  present,  the  following  experiment  was  made. 

Exp.  4. — One  half  a  grm.  of  the  fat  acids  from  linseed 
oil  was  added  to  0-050  grm.  of  rosin,  and  treated  as  the 
above. 

Seventy  c.c.,  shaken  with  HC1,  gave  0-0517  grm.  of 
residue.  Subtracting  the  allowance  for  70  c.c. — namely, 
0-0164  grm. — leaves  0-0353  grm.,  or  ©'0504  grm.  of  rosin 
on  the  whole  quantity  taken,  instead  of  0-050  grm.  taken. 

As  the  principal  value  of  the  above  process  will  be  found 
in  the  estimation  of  rosin  in  soaps,  of  which  it  forms  so 
frequent  an  adulterant,  a  number  of  experiments  were 
made  according  to  the  above  plan  on  the  soap  itself,  dis¬ 
pensing  with  the  preliminary  decomposition  of  the  soap 
in  order  to  obtain  the  fat  acids, 

One  grm.  of  the  soap  in  thin  shavings  is  dissolved  in 
the  alcohol,  and  treated  in  every  way  as  above.  Particular 
care  is  paid  to  the  saponification  as  above  directed,  in  order 
to  make  certain  that  no  trace  of  unsaponified  fat  is  left. 
This  would  pass  through  the  remaining  stages  unchanged 
and  increase  the  percentage  of  rosin.  The  results  are  so 
good  and  the  process  is  so  much  simplified  that  this  plan 
is  recommended  for  commercial  analysis.  The  determina¬ 
tion  of  the  percentage  of  fat  acids  is  thereby  avoided,  and 
the  time  required  for  the  process  is  shortened  to  a  few 
hours.  Pure  soap  free  from  rosin  was  used. 

Soap  taken.  Rosin  added. 

Exp.  5. — 0-250  grm.  0-0200  grm. 

Exp.  6. — i-ooo  ,,  0-0200  ,, 

Some  experiments  made  by  filtering  the  whole  of  the 
liquid  instead  of  taking  an  aliquot  portion  as  above  did 
not  give  as  accurate  results,  both  on  account  of  the  diffi¬ 
culty  of  perfectly  washing  the  fiocculent  precipitate  and 
the  lesser  degree  of  accuracy  in  making  allowance  for  the 
oleate  of  silver  dissolved. 

Duplicate  analyses  of  a  cheap  yellow  soap  known  to 
contain  rosin  gave  29-00  per  cent  and  29-30  per  cent  of 
rosin  present. 

Some  experiments  to  determine  the  applicability  of  the 
above  process  to  the  estimation  of  mineral  oils  and  paraf¬ 
fin  in  the  other  fatty  oils  are  contemplated  ;  also  a  preli¬ 
minary  trial  of  a  similar  method  of  separating  oleic  acid 
from  the  other  fat  acids  gives  promise  of  accomplishing 
this  with  great  accuracy. 

Laboratory  of  Stillwell  and  Gladding,  New  York. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday ,  April  6, 1882. 


Dr,  Gilbert,  F. R.S.,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time  : — 
L.  W.  Andrews,  J.  H.  Bicket,  B.  B.  Burrell,  J.  Falkiner, 
G.  R.  Faulkner,  S.  Langdon,  A.  F.  Price,  S.  R.  Saddler, 
W.  C.  Samuel,  J.  H.  Smith,  G.  Watson. 

The  President  then  called  on  Mr.  W.  H.  Perkin  to 
read  a  paper  “  On  the  Action  of  Acetyl  Chloride  on  Fumaric 
Acid.”  The  author,  having  referred  to  his  previous  ex¬ 
periments  on  the  formation  of  maleic  anhydride  from 
fumaric  acid  by  heating  it  to  ioo°with  acetyl  chloride  and 
acetic  acid,  and  also  to  his  experiments  on  the  formation 
of  aceto-maleic  anhydride,  and  its  decomposition|into  acetic 
acid  and  maleic  anhydride  when  distilled,  discusses 
Auschutz’s  explanation  of  the  first  reaction,  in  which 
aceto-maleic  anhydride  is  supposed  to  be  formed,  and  then 
decomposed  by  distillation  into  maleic  anhydride  and 
acetic  acid.  This  supposition  is  shown  by  the  author  of 
>  the  present  paper  to  be  untenable,  because  the  product 


Rosin  found 
after  corredtion 
0-0197  grm. 
0-0209  >> 
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of  the  aCtion  of  acetyl  chloride  and  acetic  acid  on  fumaric 
acid  contains  maleic  acid  before  it  is  distilled.  The  recent 
paper  of  Auschiitz  and  Bennert  is  then  considered,  as  well 
as  fresh  experiments  made  by  the  author.  He  concludes 
that  the  views  of  the  above  chemists  are  unsatisfactory, 
and  that  the  most  rational  way  of  viewing  the  reaction  is 
to  assume  that  the  acetyl  chloride  removes  a  molecule  of 
water  from  the  fumaric  acid,  yielding  maleic  anhydride, 
and  that  part  of  this  unites  with  the  hydrochloric  acid 
formed  in  thereaCtion, producing  chloro-succinic  anhydride. 

Mr.  U.  K.  Dutt  then  read  a  paper  entitled  “  Some 
Arguments  in  Favour  of  the  Prism  Formula  of  Benzene.'1' 
This  is  a  somewhat  lengthy  theoretical  paper,  in  which 
the  author  adduces  many  arguments  against  the  hexagon 
formula  of  Kekule,  and  for  the  triangular  prism  formula  of 
Ladenburg.  He  has  also  worked  out  from  this  point  of 
view  the  graphic  formulae  of  naphthalene,  phthalic  acid, 
diphenyl,  stilbene,  anthracene,  phenanthrene,  &c. 

Dr.  Japp  entirely  disagreed  with  the  arguments  of  Mr. 
Dutt,  and  considered  that  he  had  numbered  the  prism  in 
rather  an  arbitrary  manner,  and  that  taking  as  granted  the 
ordinary  definitions  of  ortho-,  meta-,  and  para- compounds, 
he  had  represented  phenanthrene  as  a  meta-  compound, 
while  it  was  really  an  ortho-  body.  As  to  the  compara¬ 
tive  merits  of  Kekule’s  and  Ladenburg’s  formulae,  it 
seemed  to  the  speaker  that  it  was  a  choice  of  the  least  of 
several  evils,  and  that  both  formulae  led  to  hopeless  con¬ 
tradictions. 

The  Secretary  then  read,  in  the  absence  of  the  respec¬ 
tive  authors,  the  following  papers  : — 

“ Note  on  a  Convenient  Apparatus  for  the  Liquefaction 
of  Ammonia,"  by  J.  Emerson  Reynolds.  This  apparatus 
consists  of  two  stout  vertical  wrought-iron  tubes  about 
30  to  40  c.m.  long  and  2  c.m.  internal  diameter.  These 
are  closed  at  their  lower  ends  and  connected  by  an  iron 
tube,  25  c.m.  long  and  5  m.m.  internal  diameter  ;  the 
three  tubes  forming  a  square  U-tube.  The  upper  ends  of 
the  vertical  iron  tubes  are  closed  by  two  iron  screw  caps 
furnished  with  leather  washers.  One  of  these  caps  is  solid, 
the  other  is  perforated,  with  a  conical  hole,  into  which  is 
firmly  cemented  a  long  stout  glass  tube,  having  its  upper 
end  open,  and  its  lower  end  drawn  out  and  turned  up  into 
a  hook.  To  use  the  apparatus,  the  iron  U  is  filled  with 
mercury ;  the  glass  tube  with  iron  cap  attached,  is  filled 
with  dry  ammonia,  and  while  full  has  its  upper  end  sealed 
by  the  blowpipe ;  the  lower  end  is  closed  by  some  mer¬ 
cury  placed  in  the  turned  up  end.  The  iron  cap  with  the 
glass  tube  containing  the  ammonia  is  screwed  into  one  of 
the  upper  ends  of  the  iron  [J-tube,  the  turned-up  end  of 
the  glass  tube  being  in  the  mercury  which  fills  the  iron 
U-tube.  Some  mercury  is  now  withdrawn  from  the  other 
leg  of  the  Ui  the  leg  filled  up  with  the  strongest  ammonia 
solution,  and  the  solid  iron  cap  screwed  on  the  top.  The 
apparatus  now  practically  consists  of  a  continuous  closed 
tube,  at  one  end  of  which  is  strong  ammonia  solution,  at 
the  other  a  glass  tube  containing  dry  ammonia  gas,  the 
intervening  space  being  filled  with  mercury.  On  heating 
the  end  of  the  tube  containing  the  ammonia  solution, 
pressure  is  generated,  which  is  increased  by  gentle  warming 
until  the  ammonia  gas  in  the  glass  tube  is  liquefied.  The 
author  states  that  the  apparatus  is  easily  managed,  whilst 
it  is  strong  and  inexpensive.  It  is  made  by  Yeates  and 
Son,  Dublin. 

“  On  the  Transformation  of  Urea  into  Cyanamide,"  by 
H.  J.  H.  Fenton.  It  is  well  known  that  cyanamide  when 
treated  with  dilute  acids  takes  up  the  elements  of  water, 
forming  urea.  In  fad,  taking  the  ordinary  view,  urea  is 
the  amide, — 

fNH2 

(CONH2, 

whilst  cyanamide, — 

JNH2 

1CN  ’ 

is  the  nitrile  of  carbamic  acid, — 


{ 


NH3 

COOH. 


Ammonium  carbamate  loses  water,  forming  urea,  and 
sulphur-urea  similarly  parts  with  the  elements  of  hydrogen 
sulphide,  forming  cyanamide.  The  direCt  dehydration  of 
urea  in  cyanamide  has  not  hitherto,  however,  been 
effected.  Tlqe  author  made  various  unsuccessful  attempts 
with  phosphoric  pentoxide,  calcium  chloride,  &c.  On 
gently  heating  urea  with  metallic  sodium  a  violent  reaction 
ensues,  hydrogen  is  evolved,  and  a  soluble  residue  is  left, 
which  gives  the  characteristic  reactions  of  cyanamide,  a 
yellow  precipitate  insoluble  in  cold  ammonia  but  soluble 
in  dilute  nitric  acid,  and  a  brownish  black  precipitate  with 
cupric  salts.  The  yellow  silver  precipitate  was  decom¬ 
posed,  under  ether,  with  hydrogen  sulphide ;  the  pure 
product  had  on  analysis  the  composition  of  cyanamide. 
The  equation  representing  its  formation  is — 

2CON2H4  +  Na2  =  2CN2H2+ 2NaH0  +  H2. 
Ammonium  carbamate  and  carbonate  also  yield  cyanamide 
when  treated  with  metallic  sodium.  The  author  is  in¬ 
vestigating  the  composition  of  the  yellow  silver  compound. 

“  On  the  Action  of  Haloid  Acids  upon  Hydrocyanic 
Acid,"  by  L,  Claisen  and  F.  E.  Matthews.  On  adding 
pure  dry  acetic  ether,  free  from  alcohol,  to  about  its  own 
volume  of  dry  hydrocyanic  acid  prepared  according  to 
Wohler’s  directions,  cooling  the  mixture  in  ice  and  salt, 
and  passing  hydrochloric  acid  gas,  a  rapid  absorption 
of  the  gas  takes  place,  and  in  three  or  four  hours  a  nearly 
solid  product  is  obtained.  This  crystalline  mass  was 
washed  with  acetic  ether,  dried,  and  analysed  ;  it  has  the 
composition  2HCN+3HCI.  Hydrobromic  acid  has  a 
similar  aCtion.  On  treating  the  above  compound  with 
alcohol,  hydrochloric  acid,  ethyl  chloride,  ammonium 
chloride,  and  the  hydrochloride  of  a  base — 


H  r=NH 
H—C— NH2 

are  formed.  The  authors  believe  that  the  compound  ob¬ 
tained  by  Gautier  is  identical  with  the  body  2HCN  +3HCI, 
obtained  above,  as  the  two  bodies  resemble  each  other 
physically  and  give  identical  reactions.  Gautier  assigned 
to  his  substance  the  formula  HC1  +  HCN. 

The  Society  then  adjourned  to  April  20th,  when  the 
following  papers  will  be  read: — “On  Specific  Volumes,’’ 
by  Dr.  Ramsay  ;  “  On  the  Behaviour  of  Zinc,  Magnesium, 
and  Iron  as  Reducing  Agents  on  Acidulated  Solutions  of 
Ferric  Salts,”  by  T.  E.  Thorpe;  “On  the  ACtion  of  the 
Oxychloride  of  Sulphur  on  Silver  Nitrate,”  by  T.  E. 
Thox-pe  ;  “  On  the  Action  of  Thiophosphoryl  Chloride 
upon  Silver  Nitrate,”  by  T.  E.  Thorpe  ;  “  On  the  ACtion 
of  Acetone  on  Phenanthraquinone,  both  alone  and  in  the 
presence  of  Ammonia,”  by  F.  R.  Japp  and  W.  Streatfield. 
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On  the  Morbid  Conditions  of  the  Urine  Dependent  upon 

Derangements  of  Digestion.  By  C.  H.  Ralfe,  M.D. 

London:  J.  and  A.  Churchill. 

This  treatise  scarcely  belongs  to  the  class  of  works  com¬ 
monly  noticed  in  our  columns.  The  author  treats  of  a 
certain  class  of  urinary  derangements — those,  namely, 
which  spring  from  chemical  changes  in  contradistinction 
to  such  as  are  connected  with  diseases  of  the  kidneys  and 
urinary  passages,  or  spring  from  deranged  circulation  in 
the  kidneys  and  liver.  Incidentally  he  remarks  that  there 
is  “  no  department  of  clinical  medicine  so  perfunctorily 
performed  as  the  examination  of  urine  in  disease.”  The 
total  acidity  and  the  quantity  of  solid  matter  voided  daily 
are  seldom  determined.  This  circumstance  is  much  to 
be  regretted.  In  the  succeeding  pages  Dr.  Ralfe  treats  of 
the  formation  of  acid  in,  and  its  removal  from  the  body; 
of  dyspepsia  associated  with  an  acid  or  with  an  alkaline 
condition  of  the  urine  ;  of  derangements  associated  with 
deposits  of  uric  acid  and  of  oxalate  of  lime,  or  with  ex¬ 
cessive  elimination  of  phosphoric  acid  ;  and,  lastly,  on  the 
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effed  of  the  bicarbonate  of  potash  upon  the  acidity  of  the 
urine.  Under  this  last  head  we  learn  that  if  alkaline  car¬ 
bonates  are  taken  on  an  empty  stomach  the  acidity  of  the 
urine  is  only  slightly  depressed,  and  rises  the  day  following 
higher  than  before.  If  taken  during  the  process  of  diges¬ 
tion,  however,  the  acidity  of  the  urine  entirely  disappears, 
and  there  is  no  marked  increase  of  acidity  the  day  following. 
The  quantity  of  phosphoric  acid  eliminated  in  twenty- 
four  hours  averages  from  2'5  grms.  to  03  grm.  In  doubt¬ 
ful  cases  Dr.  Ralfe  recommends  its  quantitative  determina¬ 
tion,  since  its  excessive  elimination,  if  long  continued,  is 
attended  with  grave  constitutional  disturbance.  This 
state  approximates  so  closely  to  Diabetes  insipidus  that  it 
has  received  the  name  of  phosphatic  diabetes. 

Gout  the  author  considers  to  be  closely  related  to  scurvy, 
and  as  due  to  chemical  alterations  in  the  quality  of  the 
blood,  chiefly  in  the  direction  of  decreasing  alkalinity. 
Excessive  excretion  of  uric  acid  and  urates  is  noticed  as 
frequent  in  strumous  and  tubercular  subjects.  As  regards 
the  treatment  which  the  author  proposes  for  the  various 
diseases  referred  to  we  are  not  competent  to  form  an 
opinion.  The  perusal  of  this  little  work,  however,  con¬ 
vinces  us  that  medicine  is  making  rational  progress,  and 
if  not  frustrated  by  fanatical  agitators  will  ultimately  take 
the  rank  of  an  exad  science. 


Tables  for  Qualitative  Chemical  Analysis ,  with  an  Intro¬ 
ductory  Chapter  on  the  Course  of  Analysis.  By  Prof. 
H.  Will,  of  Giessen.  Edited  by  C.  F.  Himes,  Ph.D. 
Philadelphia :  H.  C.  Baird  and  Co. 

These  tables — as  may  be  inferred  from  the  fad  that  they 
have  passed  through  eleven  editions  in  Germany — have 
given  very  general  satisfaction  to  professors  and  students, 
and  scarcely  admit  of  comment.  The  volume  before  us 
is  the  third  edition  of  an  American  version  based  upon 
the  eleventh  German  edition,  and  containing  the  author’s 
latest  additions  and  emendations.  It  may  consequently 
be  regarded  as  a  trustworthy  manual  for  the  student  and 
work  of  reference  for  the  more  advanced  chemist. 


Dr.  G.  Krause's  Chemiker-Kalendar  auf  das  fahr  1882. 

(Chemists’  Calendar  for  the  Year  1882.)  Gothen : 

Verlag  der  Chemiker  Zeitung. 

We  have  here  a  most  useful  compilation,  containing  a 
surprising  amount  of  information  compressed  into  com¬ 
paratively  brief  compass.  The  first  part  of  the  book 
(164  pages)  is  arranged  to  serve  as  a  pocket  diary.  Upon 
this  follow  a  few  pages  for  the  entry  of  addresses.  Next 
comes  a  table  of  the  elements  with  their  symbols,  atomic 
weights,  and  equivalents  ;  a  table  of  German  weights  and 
measures,  on  the  metric  system  ;  comparative  tables  of 
the  money,  weights,  and  measures  of  the  principal  nations  ; 
German  and  Postal  Union  postal  regulations  ;  and  the 
German  laws  concerning  bills  of  exchange.  Then  follows 
a  table  of  means  for  removing  spots  from  textile  goods, 
which,  however,  would  not  be  quite  safe  in  the  hands  of  a 
person  not  acquainted  with  the  special  behaviour  of  animal 
and  vegetable  fibres  in  contad  with  the  different  reagents. 
Next  we  come  to  the  analytical  sedion,  where  are  brief 
instrudions  for  the  detedion  of  bases  and  acids;  tables  of 
strengths  of  reagents  ;  table  of  logarithms ;  table  for 
calculating  the  quantity  of  bodies  required  from  the 
weights  obtained  in  analysis  ;  auxiliary  tables  for  organic 
analysis ;  preparation  of  normal  solutions,  diredions  for 
preparing  molybdic  solution,  magnesia  mixture,  Fehling’s 
solution,  Nessler’s  reagent,  &c.  ;  for  the  analysis  of  man¬ 
ganese,  chloride  of  lime,  milk,  beer,  wine,  flour,  soap, 
alkalies ;  table  for  finding  the  percentage  of  starch  in 
potatoes  from  their  specific  gravity ;  rules  for  the  volu¬ 
metric  determination  of  phosphoric  acid ;  table  of  the 
average  composition  of  artificial  manures  and  their  ingre¬ 
dients,  with  especial  reference  to  the  various  kinds  of 
Stassfurt  salts ;  composition  of  certain  kinds  of  agricul- 
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tural  produce  and  industrial  refuse ;  specific  gravity, 
melting-  and  congealing-points  of  lubricants ;  table  of 
the  formula,  atomic  and  molecular  weights,  specific 
gravity,  melting-  and  boiling-points,  and  solubility  of  the 
most  important  bodies  ;  among  which  we  notice  most  of 
the  commercial  coal-tar  produds.  Then  follow  tables  of 
physical  constants,  comparisons  of  hydrometer  and 
thermometer  scales,  and  percentage  composition  of  a 
great  number  of  solutions  in  comparison  with  their  spe¬ 
cific  gravity. 

The  fifth  sedion  contains  laws  and  regulations  which 
especially  concern  the  chemist.  We  note  that  in  Ger¬ 
many  all  professors  and  teachers  of  chemistry,  works’ 
chemists,  professional  analysts,  chemists  at  experimental 
stations,  and  pharmaceutists  are  bound  under  severe 
penalties  to  give  if  called  upon  evidence  before  the  courts, 
to  undertake  chemico-legal  investigations,  and  to  furnish 
reports  and  opinions.  An  expert  so  called  upon  receives 
for  his  time  a  sum  not  exceeding  2s.  for  each  hour  or 
fradion  of  an  hour,  the  day  to  be  counted  at  not  more 
than  ten  hours.  According  to  this  scale  the  time  of  the 
most  able  chemist  is  valued  at  about  £300  yearly.  Extra 
payment  appears,  however,  to  be  allowed  for  reagents  con¬ 
sumed  and  special  apparatus  required.  Travelling  costs 
are  allowed  indeed,  but  on  what  seems  to  us  a  very 
penurious  scale.  If  the  expert  is  obliged  to  remain  away 
from  his  usual  residence  for  any  length  of  time  he  receives 
for  his  expenses  5s.  per  day  and  3s.  per  night.  We  cer¬ 
tainly  prefer  the  English  system,  which  allows  professional 
men  to  set  their  own  value  upon  their  time  and  trouble. 

The  remainder  of  the  work  consists  of  abstrads  of  the 
German  laws  on  patents,  trade-marks,  &c. ;  on  dangerous 
trades,  and  compensations  due  to  persons  injured.  A  table 
of  poisons  and  antidotes  forms  an  appropriate  close. 

Many  of  our  readers  will  be  apt  to  imagine  that  a 
volume  containing  such  a  quantity  of  matter  must  be  in¬ 
conveniently  bulky.  This  is  by  no  means  the  case.  The 
paper  is  thin  but  of  a  fine  quality,  the  type  is  small  but 
clear,  and  the  utmost  brevity  has  been  observed  in  style. 
We  are  glad  to  notice  that  the  author  and  publisher  eschew 
the  “  spelling  reform  ”  which  so  many  of  their  contem¬ 
poraries  indulge  in.  The  “  Chemiker  Kalender”  may  be 
safely  recommended  to  all  chemists  who  are  acquainted 
with  the  German  language. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  ot  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  l' Academic 
des  Sciences.  No.  13,  March  27,  1882. 

Double  Decompositions  of  the  Haloid  Salts  of 
Silver. — M.  Berthelot. — The  reactions  of  the  haloid  silver 
salts  are  effeded  in  virtue  of  the  same  principles  as  those 
of  the  mercurial  salts,  as  described  in  former  memoirs. 
Dired  double  decompositions  are  observed,  representing 
the  fundamental  phenomenon  and  inverse  phenomena, 
which  are  effeded  in  certain  conditions  upon  small  quan¬ 
tities  of  matter. 

Speed  of  Propagation  of  Explosive  Phenomena  in 
Gases. — MM.  Berthelot  and  Vieille. — The  authors  ex¬ 
amine  whether  the  minute  detonators  employed  to  inter¬ 
rupt  the  eledric  currents  of  the  registers  determine  the 
law  of  the  propagation  of  ignition,  and  they  conclude  that 
the  speed  observed  is  independent  of  these  detonators. 
They  conclude  also  that  it  is  independent  of  the  diameter 
of  the  tubes  employed,  and  is  little  affeded  by  pressure. 

Telephonic  Indicator  of  Torsion  and  of  the  Speed 
of  Rotation  of  the  Motor  Axle  of  Machines,  and 
consequently  of  Work. — C.  Resio. — The  author,  re- 
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ferring  to  an  arrangement  which  he  laid  before  the 
Academy  in  1880,  announces  that  he  has  contrived  a  new 
apparatus  which  may  be  applied  to  any  machine  by  a 
suitable  modification  of  the  transmitter,  and  by  which  a 
single  observer  placed  at  any  distance  from  the  machine, 
may  measure  the  torsion  and  the  angular  speed  of  the 
motor  axle,  and,  in  consequence,  the  work  of  the  machine. 
The  principle  upon  which  the  invention  is  based  is  thus 
announced :  If  in  a  circuit  containing  a  battery  and  a 
current-interruptor  capable  of  giving  a  sound,  there  are 
two  identical  coils,  A,  A',  arranged  in  tension,  the  one  to 
the  right  and  the  other  to  the  left,  the  induction-currents 
excited  in  two  other  coils  (induced)  B  and  B',  equal  in 
every  respedt  and  connected  in  tension  in  a  circuit  con¬ 
taining  a  telephone,  destroy  each  olher,  and  in  conse¬ 
quence  the  telephone  will  be  silent  if  they  are  equidistant 
from  the  inducing  coils  A,  A',  but  it  will  emit  a  sound  if 
the  distances  are  unequal. 

Compressibility  of  Gases. — E.  Sarrau. 

The  Relation  <p(v.p.  t.)=  0  in  Reference  to  Gases, 
and  the  Law  of  Expansion  of  these  Bodies  under  a 
Constant  Volume.— E.  H.  Amagot. — These  two  papers 
do  not  admit  of  useful  abstraction. 

A  certain  Class  of  Equipotential  Figures,  and  the 
Hydraulic  Imitations  of  M.  Decharmes. — A.  Guebhard. 
— This  paper  cannot  be  intelligibly  reproduced  without 
the  accompanying  diagrams. 

Adtion  of  Telephonic  Currents  upon  the  Galvano¬ 
meter. — M.  de  Chardonnet. — If  in  a  telephonic  circuit 
there  is  substituted  for  the  receiver  a  very  sensitive  gal¬ 
vanometer,  and  if  the  transmitter  is  adted  upon  by  means 
of  an  organ  pipe,  we  observe  no  deviation  as  long  as  the 
sound  preserves  its  intensity,  but  as  it  increases  or 
diminishes  the  needle  deviates. 

Absorption-spedtrum  of  Ozone. — J.  Chappuis. — The 
absorption-spedtrum  of  ozone  charadterises  alone  this  gas 
better  than  any  other  of  its  chemical  or  physical  properties. 
This  optical  examination  is  sensitive  enough  to  detedt 
traces  of  ozone  if  we  operate  with  a  gaseous  column  of 
sufficient  length.  The  author  has  determined  the  position 
of  eleven  bands  of  this  absorption-spedtrum,  expressed  in 
wave-lengths.  The  luminous  ray  analysed  had  traversed 
a  tube  4'5o  metres  in  length,  full  of  ozonised  oxygen  pre¬ 
pared  at  the  pressure  of  the  atmosphere  and  at  a  tempera¬ 
ture  of  150.  The  band  No.  1  was  only  observed  twice 
when  the  ozone  had  been  prepared  with  unusual  care. 
The  second  band  is  the  most  distindt  of  all,  but  is  not 
equally  dark  in  its  entire  width.  The  third  band  is  darkest 
in  the  region  bordering  upon  D  ;  its  maximum  falls  near 
573*5,  and  it  decreases  towards  E.  In  the  region  about 
and  between  G  and  H,  the  ozone  absorbs  partially  the 
light  without  producing  bands.  As  in  the  case  of  hypo- 
nitric  acid  the  dark  bands  appear  successively;  2  and  3 
appear  first,  enclosing  the  ray  D.  They  must  always  be 
sought  for  in  experiments  as  charadteristic  of  ozone.  The 
bands  5,  6,  and  8  appear  in  succession  ;  10  and  n  follow 
almost  together.  It  is  only  in  the  most  successful  experi¬ 
ments  that  the  bands  4,  7,  and  9  are  seen,  and  even  then 
1  is  difficult  to  detedt.  A  fall  of  temperature  increases 
both  the  number  and  the  intensity  of  the  visible  bands. 

Researches  on  Ozone. — M.  l’Abbe  Mailfert. — The 
author  has  studied  the  adtion  of  ozone  upon  organic 
matter ;  upon  various  metallic  oxides  and  sulphides,  and 
upon  salts  whose  bases  are  capable  of  becoming  per- 
oxidised.  Mercurous  salts  are  all  attacked.  The  nitrate 
yields  mercuric  nitrate  and  a  yellow  precipitate  of  tri- 
mercuric  nitrate.  The  sulphate  ghes  analogous  produdts. 
Mercurous  chloride  and  bromide  yield  the  corresponding 
mercuric  compounds,  mixed  with  oxychloride  or  oxy- 
bromide.  The  iodide  is  attacked  very  slightly,  giving 
traces  of  oxyiodide.  Silver  nitrate,  sulphate,  chloride, 
and  cyanide  all  yield  black  silver  peroxide.  Palladium 
nitrate  and  chloride  are  decomposed,  yielding  the  binoxide. 
Cobalt  and  nickel  sulphates,  nitrates,  and  chlorides  are 
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slowly  attacked  ;  the  protoxides  pass  into  the  state  of 
peroxides.  All  the  basic  and  many  of  the  neutral  lead 
salts  yield  lead  peroxide.  The  salts  of  manganese  give 
rise  to  three  kinds  of  produdts,  a  black  or  brown  precipi¬ 
tate,  a  violet  solution,  and  a  brown,  reddish,  or  yellowish 
solution.  Chromium  sulphate  and  chloride  yield  chromic 
acid,  or  in  presence  of  ether  perchromic  acid.  Ferric 
oxide  in  presence  of  potassa  passes  into  potassium  ferrate. 

Adtion  of  Saline  Solutions  upon  Stannous  Oxide. 
--A.  Ditte. —  In  their  adtion  upon  stannous  oxide  the 
soluble  bases  are  divided  into  two  classes  :  those  which 
dissolve  it,  such  as  potassa,  soda,  and  baryta,  and  convert 
it  into  the  crystalline  anhydrous  oxide;  and  those  which, 
like  ammonia,  do  not  perceptibly  dissolve  the  hydrate  nor 
cause  it  to  experience  any  kind  of  modification. 

Experimental  Researches  on  the  Constitution  of 
Cements  and  the  Theory  of  their  Setting.— H.  le 
Chatelier. — The  author  recognises  in  Portland  cement  the 
following  compounds  : — Tricalcic  aluminate,  calcareous 
peridate,  calcic  alumino-ferrite,  and  certain  magnesian 
bodies  not  determined.  Cements  which  set  rapidly  are 
always  very  aluminous. 

Campholurethane. —  A.  Haller.  —  This  compound, 
CuHI9N02,  forms  brilliant  crystalline  needles,  soluble  in 
boiling  alcohol,  in  chloroform,  benzol,  carbon  disulphide, 
and  glacial  acetic  acid.  It  melts  at  185°  to  187',  and  is 
partially  decomposed  if  boiled  with  water. 

Preparation  of  Pure  Carbons  for  the  Eledtric  Light. 
— M.  Jacquelain. — The  author  proposes  to  purify  retort 
coke  by  steeping  it  in  hydrofluoric  acid  diluted  with  twice 
its  weight  of  water. 
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Statistics  of  Personal  Accidents  in  the  Chemical 
Industries  of  Germany. — Returns  have  been  given  in 
by  135  members  of  the  Society  for  the  Promotion  of 
Chemical  Industry,  employing  a  total  of  17,345  persons. 
The  results  are  in  some  respe&s  unexpected.  The  chemi¬ 
cal  manufactures  are  divided  into  eight  groups.  No.  x. 
Scientific  chemicals,  alcoholic  preparations,  organic  acids 
and  their  salts,  alkaloids,  photographic  and  pharmaceutical 
chemicals  ;  33  works,  2520  work-people ;  percentage  of 
accidents,  i-87.  No.  2.  Distillation  of  tar,  coal-tar  in¬ 
dustry,  and  organic  dyes;  19  works,  2367  work-people  ; 
accidents,  5*28  per  cent.  No.  3.  Stassfurt  industry;  5 
works,  1078  work-people  ;  accidents,  6-68  per  cent.  No.  4. 
Glue,  gelatine,  oils,  lacquers,  and  varnishes  ;  6  works,  272 
work-people  ;  accidents,  o*oo  per  cent.  No.  5.  Alkali 
works,  including  potash  ;  40  works,  8610  work-people  ; 
accidents,  2*88  per  cent.  No.  6.  Ultramarine,  mineral 
colours,  metals,  and  metallic  salts;  14  works,  883  work¬ 
men;  accidents,  136  per  cent.  No. 7.  Explosives,  matches, 
&c. ;  6  works,  949  workmen  ;  accidents,  o  g5  per  cent. 
No.  8.  Chemical  manures;  12  works  and  666  workmen; 
accidents,  2'io  per  cent.  These  returns  extend  only  over 
the  space  of  four  months,  but  even  in  this  short  time  the 
low  proportion  of  accidents  in  the  explosive  class  appears 
remarkable.  The  deaths  were  confined  to  Groups  r,  2, 
and  5,  and  were  11  in  number,  or  2-og  per  cent  of  the 
total  persons  employed  in  chemical  manufactures. 

Process  for  Purifying  and  Utilising  Town  Refuse 
and  Sewage. — E.  Kunath  and  A.  Aind. — The  solids  are 
separated  by  manual  labour  and  burnt  in  a  roasting, 
furnace.  The  combustion  gases,  after  passing  through 
chambers  where  dust,  &c.,  is  deposited,  enter  a  tower 
where  they  meet  with  an  absorptive  liquid  flowing  down¬ 
wards.  This  liquid  enters  a  tank  where  it  is  mixed  with 
the  ashes  from  roasting  the  solids  and  the  water  of  the 
sewers.  The  mixture  is  conveyed  into  a  filter-press, 
where  it  is  separated  into  solids  and  liquids.  The  latter 
are  so  purified  with  lime,  &c.  (?),  that  it  can  be  let  flow 
without  injury  into  public  water  courses  (I). 
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Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  6,  1882. 

Adtion  of  Time  upon  Ferric  Hydrate. — D.Tommasi 
and  G.  Pellizari. — The  authors  conclude  that  the  slight 
solubility  in  acids  of  ferric  hydrate  which  has  been  kept 
for  some  time  under  water,  does  not  depend  on  a  complete 
modification  of  the  whole  of  the  hydrate,  but  merely  on 
the  transformation  of  a  portion  into  the  insoluble  state. 
At  the  same  time  there  is  produced  a  small  quantity  of  a 
ferric  hydrate  soluble  in  water.  Light,  diredt  or  diffused, 
has  very  little  influence  on  this  transformation. 

Note  on  the  Presence  and  the  Determination  of 
Copper  in  Bread. — Jules  Van  Dens  Berghe. — The  author 
concludes  that  wheat  normally  contains  copper  to  the 
extent  of  8  to  10  parts  per  million.  He  has  experimented 
with  grain,  the  seed  of  which  had  not  been  “pickled” 
with  sulphate  of  copper  (as  is  often  done  to  prevent  smut), 
and  has  satisfied  himself  that  the  copper  was  not  due  to 
any  impurity  in  his  reagents,  or  to  the  gas-pipes  and 
burners. 

No.  7,  1882. 

Synthesis  of  Methyl-pyridine. —  G.  Zanoni.— The 
author  sought  to  prepare  pyridine  and  its  derivatives  by 
mixing  with  glycerin  the  amides  of  the  fatty  acids  and 
withdrawing  the  elements  of  water  from  the  mixture.  In 
place  of  the  six  substances  expedled  he  obtained  only  one, 
the  /3-pyridine  of  Weidel. 

“  Disinfection  ”  of  Alcohols  of  Bad  Taste  by  Elec¬ 
trolysis.^ — Laurent  Naudin. — This  paper  requires  the 
four  accompanying  illustrations. 

No.  8,  1882. 

The  Chlorides  and  the  Hydrochlorates. — Dr.  Charles 
Brame. — On  comparing  the  coloured  anhydrous  chlorides 
to  the  corresponding  hydrated  chlorides  they  are  found  to 
differ  decidedly  in  colour.  On  comparing  the  coloured 
hydrated  chlorides  with  the  coloured  hydrated  sulphates, 
their  colours  are  found  to  be  identical,  or  at  least  analo¬ 
gous.  The  anhydrous  chlorides  are  not  salts.  They 
become  salts,  as  does  anhydrous  ammonia,  united  to  an 
anhydride  by  the  addition  of  the  elements  of  water.  The 
chlorides,  hydrated  or  dissolved,  are  hydrochlorates.  The 
other  haloid  compounds,  bromides,  iodides,  cyanides,  sul¬ 
phides,  only  become  salts  when  hydrated  or  dissolved  in 
water. 


Moniteur  Scientifique,  Quesneville. 

February,  1882. 

Adtion  of  the  Different  Sugars  upon  Fehling’s 
Liquid. — Dr.  Soxhlet. — From  the  Journal  fur  Praktisclie 
Chetnie. 

Discussion  on  the  Inconveniences  and  the  Dangers 
of  Impure  Chloroform. — A  prolonged  medical  discussion 
at  a  meeting  of  the  Societe  de  Chirurgie. 

Industrial  Society  of  Mulhouse. — Meeting  of  De¬ 
cember  Tqth. — M.  Witt  gave  an  account  of  the  method  of 
Mr.  C.  F.  Cross  for  bleaching  jute  by  means  of  dilute 
solutions  of  alkaline  bisulphite  applied  under  pressure. 

M.  Jules  Meyer  read  a  report  on  two  samples  of  pipe¬ 
clay  sent  by  MM.  Beneke  and  Wimpessinger,  of  Loeban, 
as  candidates  for  the  bronze  medal  offered  for  a  pipe¬ 
clay  in  impalpable  powder  perfectly  free  from  grit,  so  as 
to  be  fit  for  use  in  thickening  colours  for  machine  work. 

Meeting  of  January  nth,  1882. — A  report  was  adopted 
that  the  method  of  bleaching  jute  proposed  by  Mr.  Cross 
does  not  attack  the  fibre,  which  is  much  injured  by  chlo¬ 
ride  of  lime. 

Note  on  the  Black  Spots  formed  during  Dyeing 
Scarlets  on  Wools. — Jules  Degermann.  (Read  before 
the  Mulhouse  Society.) — The  author  refers  these  spots  to 
stannous  hydroxide,  which  is  fixed  upon  the  wool  if 
stannous  chloride  is  used  as  a  mordant,  and  which  on 
boiling  is  converted  into  a  black  anhydrous  oxide.  The 


Chemical  News, 
April  14,  1882. 

spots  are  avoided  by  using  as  a  mordant  the  preparation 
known  as  “  nitrate  of  tin,”  and  also  by  the  addition  of 
oxalic  acid. 

Note  on  a  Compound  of  Quinine  and  Quinidine. — 
C.  H.  Wood  and  E.  L.  Barret. — From  the  Chemical 
News. 

Risks  of  Fire  which  may  be  occasioned  by  Eledtric 
Lighting,  and  on  the  Means  for  their  Prevention. — 
From  the  Sanitary  Engijieer. 

Researches  on  the  Composition  of  the  Bones  in 
Animals  which  have  received  a  Diet  Poor  in  Phos¬ 
phoric  Acid  and  in  Lime. — MM.  Weiske  and  E.  Wildt. 
— No  change  was  detected  either  in  the  chemical  compo¬ 
sition  or  the  physical  condition  of  the  bones,  though  the 
health  of  the  animals  suffered  much. 

Eledtro  -  metallic  Procedures  employed  in  the 
“  Christofle  ”  Establishment.— H,  Bouilhet. — From  the 
Bull,  de  la  Soc.  d' Encouragement. 

The  Alkaloids  of  Nux  Vomica. — W.  A.  Shenstone. 
— From  the  Pharmaceutical  Journal. 

Note  on  the  Utilisation  of  the  Residues  of  Dis¬ 
tilleries. — A.  Ckiandi  Bey. — From  the  Bull,  de  la  Soc. 
d’  Encouragement. 

Review  of  Chemical  Researches  Published  in 
Germany. — A  series  of  extracts  from  the  Ber.  der  Deut. 
Chem.  Ges.,  Liebig's'  Annalen,  &c. 

Rove,  a  New  Tanning  Material. — From  the  Journal 

of  Applied  Science. 

Gum  Pistachio. — Jules  Greth. — From  the  Journal  of 
the  Society  of  Arts. 

Turkey-Red  Dyeing. — From  the  Scientific  American. 

Process  for  the  Detection  of  the  Alkaloids. — 
Setting  out  from  the  fadt  that  the  colourations  produced 
by  the  readtions  of  the  alkaloids  depend  on  the  dehydration 
occasioned  by  the  reagents,  Czumpelitz  proposes  to  use 
zinc  chloride  to  distinguish  them  from  each  other.  The 
substance  to  be  examined  is  first  carefully  dried,  moistened 
with  solution  of  zinc  chloride,  and  dried  again.  The 
solution  is  made  up  with  1  grm.  melted  zinc  chloride  and 
30  c.c.  of  water.  If  thus  treated  strychnine  takes  a  scarlet 
colour,  thebaine  a  yellow,  narceine  an  olive-green,  del¬ 
phinine  a  red-brown,  berberine  a  yellow,  veratrine  a  red, 
quinine  a  pale  yellow,  digitaline  a  marroon,  salicine  a 
violet-red,  santonine  a  violet-blue,  and  cubebine  a  purple. 
The  presence  of  brucine  prevents  the  colouration  of 
strychnine,  the  tinge  produced  being  a  dirty  yellow. — 
Giornale  Farm.  Chim. 


Journal  de  Pliarmacie  et  de  Chimie. 

January,  1882. 

Continued  Ingestion  of  Lead  in  Diet. — A.  Gautier. 
— The  author  calls  attention  to  the  numerous  sources 
through  which  lead  is  now  being  introduced  into  the 
human  system. 

Mineral  Antiseptic  Liquor  of  Huet. — This  is  a  mix¬ 
ture  of  the  chlorides  of  aluminium,  potassium,  iron,  and 
calcium,  together  with  a  small  quantity  of  gelatinous 
silica.  It  is  obtained  by  treating  lava  with  hydrochloric 
acid,  and  is  recommended  as  efficacious  and  very  cheap, 
though  the  price  quoted,  5  francs  per  litre,  seems  to  us 
high. 

February,  1882. 

Chemical  Studies  on  the  Skeleton  of  Plants. — 
MM.  E.  Fremy  and  Urbain. — Already  noticed. 

The  Electric  Exhibition. — M.  le  Roux. — A  repetition 
of  matter  already  known. 

Crystalline  Hyoscyamine.  —  M.  Duquesnel. — The 
author  considers  that  notwithstanding  the  close  resem¬ 
blance  existing  among  the  alkaloids  of  the  Solanaceae  and 
of  the  Duboisia,  the  identity  of  their  physiological  adtion 
1  is  not  sufficiently  demonstrated. 
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Monday,  17th.— Medical,  8.30. 

Tuesday,  18th.— Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

-  Royal  Institution,  3.  “  History  of  Customs  and 

Beliefs,”  by  Dr.  E.  D.  Tylor,  \ 

Wednesday,  19th. — Meteorological,  7. 

-  Society  of  Arts,  8.  Discussion  on  “  The  Channel 

Tunnel,”  to  be  opened  by  Sir  Edward  Watkin, 
Bart.,  M.P. 

Thursday,  20th. — Chemical,  8.  “On  Specific  Volumes,”  by  Dr. 

Ramsay;  “On  the  Behaviour  of  Zinc,  Magne¬ 
sium,  and  Iron  as  Reducing  Agents  on  Acidu¬ 
lated  Solutions  of  Ferric  Salts,”  by  T.  E. 
Thorpe;  “On  the  Adtion  of  the  Oxychloride  of 
Sulphur  on  Silver  Nitrate,”  by  T.  E.  Thorpe  ; 
“  On  the  Adtion  of  Thiophosphoryl  Chloride 
upon  Silver  Nitrate,”  by  T.  E.  Thorpe;  “On 
the  Adtion  of  Acetone  on  Phenanthraquinone. 
both  alone  and  in  the  Presence  of  Ammonia,” 
by  F.  R.  Japp  ar.d  W.  Streatfield. 

-  Royal,  4.30. 

-  Royal  Institution,  3.  “  The  Metals,”  by  Prof. 

Dewar. 

-  Royal  Society  Club,  6.30. 

Friday,  21st. — Royal  Institution,  8.  “  Researches  of  PI.  Ste.-Claire 
Deville,”  by  Professor  Dewar,  g. 

-  Society  of  Arts,  8.  “The  Mineral  Resources  of 

India  and  their  Development,”  by  Prof.  V.  Ball, 
M.A.,  F.G.S. 

Saturday,  22nd. — Physical,  3.  “Some  Eledtrical  Phenomena  in 
connedtion  with  the  Telephone,”  Prof.  A.  E. 
Dolbear. 

-  Royal  Institution,  3.  “  History  of  the  Science  of 

Politics,”  by  Mr.  F.  Pollock. 


Erratum. — P.148,  col.  1,  line  15  from  bottom,  for  “  suspended 
below  the  liquid,”  read  “  suspended  below  the  filter.” 


RUNCORN. 

To  Alkali  Manufadturers,  Soap  Boilers,  Iron  Merchants, 
Dealers  in  Iron  Tanks  and  Vats,  &c. 

By  order  of  the  Mortgagees  and  Trustee  re  William  Lyon, 
Alkali  Manufadturer, 

OLD  QUAY,  RUNCORN, 

Thursday,  April  20. 

^THOMAS  WHITEHEAD  and  SON  are 

"*■  instrudted  by  the  Mortgagees  to  SELL  by  AUCTION,  on 
Thursday,  20th  inst.,  commencing  at  twelve  o’clock  noon  prompt,  at 
the  Works,  Old  Quay,  Canal  Side,  Runcorn  (if  not  previously  disposed 
of  by  private  treaty),  in  one  Lot,  according  to  conditions  of  sale  to  be 
then  produced,  the  TENANT’S  INTEREST  in  the  whole  of  the 
valuable  PIECE  OF  LAND,  containing  about  11,230  sq.  yds.; 

;  together  with  all  the  Eredtions,  Buildings,  Chambers,  and  other 
Appurtenances  and  Fixed  Plant  to  the  said  premises  belonging. 

The  above  premises  are  held  for  the  residue  of  a  term  of  ninety-nine 
years,  created  by  Indenture  of  Lease  dated  12th  July,  1866. 

Also,  by  order  of  the  Trustee  (E.  B.  Roose,  Esq.,  chartered  ac¬ 
countant),  according  to  catalogue,  the  Tenant’s  Movable  PLANT  and 
EFFECTS,  including  large  wrought-iron  tanks,  vats,  and  operating 
pans,  extensive  lengths  of  steampiping,  stoves  and  fittings,  Bunsen’s 
burner,  stocks  and  dies  with  taps,  ratched  brace,  Haley’s  six-ton 
screw,  Nichol’s  mortar  mill,  puncheon  bear,  new  steam  cylinder  and 
piston  for  engine,  iron  bogies  and  iron-bound  trucks,  travelling  crane, 
powerful  crab  winch,  canal  boat  “  Mina,”  about  3J  tons  of  potash, 
drum  of  caustic,  colza  oil,  &c. 

On  view  on  Wednesday  next,  the  19th  inst.,  and  on  the  morning  of 
sale,  when  catalogues  may  be  Had  on  the  premises;  or  earlier  at 
Thomas  Whitehead  and  Son’s  offiies  and  audtion  sale-rooms,  15  and 
17,  Williamson  Street,  Church  Street,  Liverpool.  For  other  informa¬ 
tion  apply  to  Messrs.  Buckton  and  Greenall,  solicitors,  3,  Winwick 
Street,  Warrington  ;  to  Messrs.  Clare  and  M’Master,  solicitors,  6, 
North  John  Street,  Liverpool;  or  to  Messrs.  Roose,  Price,  and  Co., 
chartered  accountants,  26,  North  John  Street,  Liverpool. 


PATENT  BULGE  BARREL  MACHINE. 


UNIVERSITY  OF  DURHAM. 

POLLEGE  OF  PHYSICAL  SCIENCE, 

O  NEWCASTLE-UPON-TYNE. 


A  PROFESSOR  OF  CHEMISTRY  for  this  College  will  be  eledted 
on  the  5th  June.  Salary  £300,  with  two-thirds  of  the  Ledture  Fees 
and  one-third  of  the  Laboratory  Fees  of  Students  of  the  College. 

The  appointment  is  open  to  competition;  and  candidates  for  the 
office  are  invited  to  apply  (with  testimonials)  to  Theo.  Wood 
Bunning,  Secretary  to  the  College  of  Physical  Science,  Newcastle- 
upon-Tyne,  before  Saturday,  the  29th  April,  from  whom  full  particu¬ 
lars  as  to  duties,  &c.,  may  be  obtained. 

CT.  PAUL’S  SCHOOL.  An  examination  for 

filling  up  about  eight  vacancies  on  the  Foundation  will  be  held  o  1 
the  igth  April,  1882.  For  information  apply  to  Clerk  to  the  Governo 
or  to  the  School  Secretary,  St.  Paul’s  Churchyard. 

gERNERS  AxTLLEGE  oT  CHEMISTRY. 

Instrudtion  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  j  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connedted  with 
Patents,  &c.,  conducted. 

P  rospedtuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 ,  Berners-street  W. 

WILLIAM  AND  WILLIAM  T.  FIELD, 

Manufacturers  of  the  Celebrated 

STAFFORDSHIRE  BLUE  BRICKS,  specially  adaptedfor 
Chemical  Plant,  i.e.,  Acid  Towers,  &c.  Also  all  other  kinds  of  Best 
Staffordshire  Blue  Bricks,  Pavings,  Plynths,  Splays,  Copings,  &c., 
&c.  Prices  and  samples  on  Application. 

TESTIMONIAL 

“  We  have  used  the  Blue  Staffordshire  Brick  or  Sulphuric  Acid 
Towers,  &c.,  manufactured  by  Messrs.  Field,  for  the  last  fifteen  years 
during  which  time  they  have  given  great  satisfaction.  We  recommend 
them  to  the  Chemical  Trade,  believing  there  is  nothing  better  in  the 
market.” — (Signed)  WILLIAM  HUNT  and  SONS,  Lea  Brook 
Alkali  Works,  near  Wednesbury,  Staffordshire,  February,  1878. 

TOLL.  END  BRICK- WORKS, 
TIPTON,  STAFFORDSHIRE. 

Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  iOil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
Turners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury.  Buildings, 
Water  Street,  Liverpool. 


BECKER  &  SONS, 

MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


BECKER’S  STUDENT’S  BALANCE , in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry 30grammes 
in  each  pan  and  turn  to  J  milligramme, nickel  plated  pans  £2  10 
|  Ditto,  ditto.in  mahogany  glass  case,  polished  black. .  ..  £2  13 

!  Sole  Agents  for  England ,  Ireland,  and  Wales: — 

TOWHSON  *  MERCER. 


Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MIMING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 

Dried  at  212°  F. 
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•  99*97  99*91 

Our  MINES,  DRYING  KILNS,  and  'GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director . 

Richmond  Buildings,  26,  Chapel  St.. 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

ManuiaCturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

M Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant.  .  ...  ,  ,,,,,,  , 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldons 
Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro- Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining.  „  c  . 

'  Steam  Superheaters  improved  for  Oil  Tar  and  Resm  Rehning. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery.  „  t 

Makers  of  MaCtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application, 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

8T  HELEN'S  ENGINE,  EOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

LAH'CAS'HIBE 


BAILEY’S  WATER  MOTORS. 

BAILEY’S  HYDRAULIC  LIFTS. 
BAILEY’S  INJECTORS. 


Albion  Works,  Salford,  Manchester. 
PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 

31,  Aldermanbury,  London. 

JyJ  R  ~  JT  ST  M  E  R  R  Y 

ASSAYER  AND  ANALI YTCAL  CHEMIST 
SWANSEA, 


April  ai,  1882.  }  Volumetric  dhstimutiou  of  Copper  arid  of  Lecid. 
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FILTRATION  UNDER  PRESSURE. 

By  BEAUMONT  JEANNERET-GROSJEAN, 

J.  B.  Lawes’s  Chemical  Works,  Millwal!. 

From  P.  Casamajor’s  note  (Chemical  News,  vol.  xlv., 
p.  148)  I  gather  that  he  is  not  acquainted  with  the  great 
extension  which  I  gave  to  the  use  of  his  filtering  disks 
(Chemical  News, vol.  xxxix.,  p.  182,  and  Chem.  See.  Jour., 
1879,  Trans.,  p.  341).  I  showed  that  the  use  of  a  funnel 
differing  in  shape  from  the  ordinary  funnel  was  unneces¬ 
sary.  The  usual  funnels  can  be  used  with  perfect  safety 
if  care  be  taken  to  have  the  disk  quite  level.  I  have  used 
these  disks  for  several  years,  and  find  them  a  great  boon. 
In  the  paper  referred  to  I  have  shown  that  the  disks  have 
many  advantages  over  the  platinum  cones.  I  drew  parti¬ 
cular  attention  to  one  point  which  will  bear  repetition.  It 
is  important,  in  filtration  with  the  Sprengel  water-pump, 
that  the  pressure  on  the  surface  of  the  substance  be  not 
very  great,  with  few  exceptions.  A  pressure  indicated  by 
250  m.m.  of  mercury  is  quite  enough  for  ordinary  purposes. 
If  a  very  great  pressure  is  employed  the  substance  is  apt 
to  drain  and  dry  so  quickly  that  it  cracks  before  it  can  be 
washed.  The  water  subsequently  added  would,  of  course, 
pass  down  these  cracks  and  leave  the  main  substance  un¬ 
touched.  To  obviate  this  it  is  usual  to  press  the  substance 
down  firmly  with  a  rod  or  spatula  when  the  liquid  has 
drained  away.  But  this  leads  to  two  evils  : — (1)  It  often 
forms  an  impenetrable  mass,  through  which  the  liquid 
takes  an  extremely  long  time  to  pass  ;  (2)  if  the  pressure 
has^not  been  exactly  uniform  over  the  whole  surface,  the 
liquid  subsequently  added  will  pass  down  that  portion 
which  has  been  least  pressed,  leaving  the  rest  compara¬ 
tively,  or  entirely,  unwashed.  This  caution  should  also 
be  borne  in  mind  in  filtration  on  the  large  scale  under 
pressure:  liquids  will  go  down  the  easiest  channel.  There 
are  some  substances,  indeed,  which  require  a  high  ex¬ 
haustion  in  order  to  force  liquid  through  them  ;  but  in  this 
case  the  atmospheric  pressure  is  perfectly  uniform,  and, 
from  the  slowness  with  which  the  liquid  drains,  there  is  no 
fear  of  cracking. 


VOLUMETRIC  ESTIMATION  OF  COPPER  AND 
OF  LEAD. 

By  P.  CASAMAJOR. 

In  this  process  copper  and  lead  are  precipitated  from  alka¬ 
line  solutions  by  a  titrated  solution  of  sodic  sulphide.  This 
was  the  reagent  used  by  Pelouze  for  the  volumetric  esti¬ 
mation  of  copper,  in  a  process  published  some  thirty  years 
ago  in  the  Annales  de  Chimie  etde  Physique.  In  the  pro¬ 
cess  of  Pelouze  copper  is  dissolved  in  a  large  excess  of 
ammonia,  by  which  an  intensely  blue  liquid  is  obtained, 
and  a  titrated  solution  of  sodic  sulphide  is  added,  until 
the  blue  colour  disappears. 

To  titrate  the  sodic  sulphide,  1  grm.  of  pure  copper  is 
dissolved  in  nitric  acid,  and  40  or  50  c.c.  of  concentrated 
ammonia  are  added.  The  liquid  is  placed  in  a  flask,  and 
heated  to  boiling,  and  sodic  sulphide  is  dropped  in  the 
flask  until  the  blue  colour  disappears.  The  disappearance 
of  the  blue  colour  is  ascertained  by  letting  the  precipitate 
settle  and  adding  ammonia  if  necessary.  The  solution  of 
sodic  sulphide  was  found  to  keep  very  well  in  well 
stoppered  bottles. 
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I  have  often  used  this  process,  and  have  always  found 
that  the  end  of  the  rea&ion  is  very  difficult  to  seize.  The 
brown  colour  of  the  sulphide  interferes  with  the  observa¬ 
tion  of  the  blue  colour  of  the  solution.  Even  when  there 
is  no  other  metal  than  copper  present,  an  addition  of  the 
alkaline  sulphide  gives  a  precipitate  after  the  blue  colour 
has  entirely  disappeared. 

Instead  of  using  an  excess  of  ammonia,  I  have  used  an 
alkaline  tartrate  dissolved  in  an  excess  of  caustic  soda. 
This  liquid  is  the  same  which,  added  to  a  titrated  solution 
of  cupric  sulphate,  forms  Fehling’s  solution.  It  is  pre¬ 
pared  by  dissolving  173  grms.  of  Rochelle  salt  in  480  c.c. 
of  caustic  soda  of  specific  gravity  i’i4,  and  adding  water 
to  form  1  litre  of  solution.  This  alkaline  solution  is  added 
to  the  copper  solutions  in  slight  excess  of  the  quantity 
sufficient  to  dissolve  the  copper  to  a  deep  blue-coloured 
liquid,  and  the  porcelain  dish  is  heated  so  that  the  liquid 
is  carried  to  nearly  the  boiling-point.  The  titrated  solu¬ 
tion  of  sodic  sulphide  is  then  added  until  no  turbidity  is 
produced  by  the  addition  of  one  drop. 

In  this  manner  of  proceeding  the  blue  colour  of  the 
solution  is  not  taken  into  account.  The  dark  brown  colour 
which  follows  the  addition  of  the  reagent  is  the  only  guide. 
The  first  addition  of  the  alkaline  sulphide  gives  rise  to  an 
intense  black-brown  precipitate.  As  soon  as  this  is  formed 
the  liquid  in  the  dish  is  thoroughly  stirred  with  a  glass 
rod.  This. has  the  effedt  of  agglomerating  the  cupric  sul¬ 
phide  into  coarse  curds,  which  settle  to  the  bottom  of  the 
dish,  leaving  the  liquid  clear  and  almost  colourless.  If 
after  settling  the  liquid  should  not  be  sufficiently  clear,  it 
should  be  vigorously  stirred  again  until  the  desired  effedt 
is  obtained.  After  every  addition  of  sodic  sulphide  the 
liquid  should  be  thoroughly  agitated  until  it  becomes  clear. 
The  degree  of  turbidity  produced  is  a  guide  as  to  the  quan¬ 
tity  of  reagent  to  use. 

At  the  beginning  the  brown  cloud  is  very  intense,  and 
it  is  useless  to  await  the  complete  clearing  up  of  the  liquid 
before  adding  more  of  the  reagent.  Towards  the  end  the 
brown  cloud  is  comparatively  slight,  and  the  reagent 
should  be  added  drop  by  drop.  The  liquid  in  the  dish 
should  be  stirred  so  as  to  clear  it  up  entirely  before  adding 
a  drop  of  the  reagent. 

By  thorough  stirring  the  sulphide  of  copper  agglomerates 
in  thick  heavy  curds,  which  settle  rapidly,  leaving  the  sur¬ 
face  of  the  dish  very  clean,  as  seen  through  the  clear 
liquid.  On  this  clean  white  surface  the  faintest  cloudiness 
is  easily  seen.  A  liquid  containing  1  grm.  of  copper  in 
30,000  c.c.  of  solution  will  give  a  distindt  brown  turbidity 
by  the  addition  of  one  drop  of  the  reagent. 

For  the  volumetric  estimation  of  lead  the  same  process 
may  be  applied.  Sulphate  of  lead  is  easily  dissolved  in 
the  alkaline  tartrate  solution  described.  Sulphide  of  lead 
is  precipitated  in  exadtly  the  same  manner  as  sulphide  of 
copper.  The  end  of  the  reaction  is  equally  definite. 

As  plumbic  sulphate  is  insoluble  in  alcohol  of  about 
60  per  cent,  lead  can  be  separated  as  sulphate  from  other 
metals,  and  afterwards  dissolved  in  the  alkaline  tartrate. 
Sulphuric  acid  could  also  be  precipitated  as  plumbic  sul¬ 
phate,  and  estimated  by  this  process.  Other  acids  which 
form  insoluble  salts  with  lead  could  also  be  estimated  in 
the  same  way. 

Copper  can  be  separated  from  other  metals  as  sulpho- 
cyanate  (Rivot’s  process).  The  precipitate  is  heated  with 
nitric  acid  and  re-dissolved.  This  solution  is  afterwards 
treated  by  the  alkaline  tartrate  solution,  and  copper  preci¬ 
pitated  as  sulphide.  Copper  may  also  be  precipitated  as 
cuprous  oxide  by  glucose  from  an  alkaline  tartrate  solu¬ 
tion.  The  cuprous  oxide  may  be  dissolved  in  nitric  acid, 
then  alkaline  tartrate  solution  added  to  obtain  a  clear  blue 
solution,  from  which  copper  may  be  separated  as  cupric 
sulphide.  This  is  applicable  to  testing  glucose  and  cane- 
sugar. 

These  volumetric  processes  for  copper  and  lead  are 
founded  on  the  easy  agglomeration  of  the  sulphides  of 
these  metals  in  the  alkaline  tartrate  solution  by  agitation. 
The  heavy  clots  fall  to  the  bottom,  leaving  the  liquid  clear . 


(  Chemical  News, 
1  April  21,  1882. 


Holland's  Process  for  Melting  Indium. 
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In  this  clear  liquid  the  dark  cloud  caused  by  the  titrated 
solution  of  sodic  sulphide  is  easily  distinguished  on  the 
clean  white  surface  of  the  porcelain  dish.  The  operation 
takes  only  a  few  minutes.  Other  metals,  whose  sulphides 
agglomerate  in  heavy  clots  in  the  same  way,  can  probably 
also  be  estimated  by  this  process. 

As  chloride  of  silver  agglomerates  in  curds  by  agitation 
in  exactly  the  same  way,  the  white  cloud  due  to  a  fresh 
formation  of  this  salt  may  very  easily  be  observed  over  a 
black  surface.  A  solution  of  sodic  chloride,  dropped  into 
one  of  nitrate  of  silver,  gives  a  very  distinct  white  cloud, 
which  is  most  distinctly  seen  if  the  precipitation  takes 
place  in  a  flat  dish  of  black  glass,  or  one  of  clear  white 
glass,  the  under  side  of  which  has  been  covered  with  lamp¬ 
black.  The  best  temperature  for  clearing  up  the  solution 
by  agitation  is  about  65*  C,  Chloride  of  silver,  however, 
does  not  agglomerate  so  completely  in  an  acid  solution  as 
the  sulphides  of  lead  and  copper  in  the  alkaline  tartrate 
solution,  In  the  slightly  turbid  liquid,  as  seen  against  the 
black  background  of  the  glass  dish,  we  may,  however,  very 
easily  distinguish  the  white  cloud  produced  by  the  addition 
of  a  single  drop  of  sodic  chloride. 


HOLLAND’S  PROCESS  FOR  MELTING 
IRIDIUM.* 

By  W.  L.  DUDLEY. 

This  metal  has  been  known  to  chemists  for  some  years, 
although  the  public  has  had  but  little  experience  with  it ; 
even  mining  prospectors  are,  for  the  most  part,  unfamiliar 
with  its  appearance  and  properties. 

In  the  year  1S03  Smithson  Tennant,  while  investigating 
the  metallic  residue  which  remained  when  platinum  ores 
were  dissolved  in  aqua  regia,  thought  he  had  discovered  a 
new  metal.  Descotils,  Fourcroy,  and  Vauquelin  were  at 
the  same  time  examining  similar  residues,  and  they  also 
came  to  the  conclusion  that  a  peculiar  metal  was  present ; 
but,  however,  in  1804,  Tennant  announced  to  the  scien¬ 
tific  world  that  he  had  proved  the  presence  of  two  new 
metals  in  these  platinum  residues,  to  one  of  which  he  gave 
the  name  of  iridium ,  on  account  of  the  iridescence  of  some 
of  its  compounds;  and  to  the  other  the  name  of  osmium, 
because  of  the  peculiar  odour  which  its  volatile  oxide 
possessed. 

Iridium  is  found  in  considerable  quantities  in  the  plati¬ 
num  ores  ;  in  the  forms  of  platiniridium,  which  is  an  alloy 
of  platinum  and  iridium  ;  and  osmiridium  or  iridosmine, 
which  is  an  alloy  of  osmium  and  iridium.  The  platin¬ 
iridium  occurs  in  grains,  and  sometimes  in  small  cubes 
with  rounded  edges.  The  iridosmine  is  usually  found  in 
the  form  of  flat,  irregular  grains,  and  occasionally  in  hex¬ 
agonal  prisms. 

The  geographical  distribution  of  this  metal  is  quite 
wide;  it  is  found  in  California,  Oregon,  Russia,  East 
India,  Borneo,  South  America,  Canada,  and  Australia, 
and  in  small  quantities  in  France,  Germany,  and  Spain. 

As  we  find  iridosmine,  or  the  so-called  native  iridium, 
it  is  associated  with  numerous  rare  metals,  viz.,  osmium, 
platinum,  rhodium,  ruthenium,  and  palladium,  and  also 
with  iron  and  copper. 

Iridium  possesses  a  white  lustre  resembling  that  of  steel. 
In  the  cold  it  is  quite  brittle,  but  at  a  white-heat  it  is 
somewhat  malleable.  It  is  one  of  the  heaviest  of  metals, 
having  a  specific  gravity  of  22’38.  When  an  alcoholic 
solution  of  the  sulphate  of  iridium  is  exposed  to  sunlight, 
it  deposits  an  impalpable  black  powder,  which  has  the  very 
peculiar  property  of  setting  fire  to  a  piece  of  paper  satu¬ 
rated  with  alcohol  when  brought  into  contact  with  the 
slightest  trace  of  it.  When  heated  in  the  air  to  a  red-heat 
the  metal  is  oxidised,  but  on  raising  the  temperature  to 

*  From  the  “  Scientific  Proceedings  of  the  Ohio  Mechanics’  Insti¬ 
tute,”  January  1, 1882. 


about  iooo0  C.,  it  parts  with  its  oxygen  ;  her.ce,  at  a  high 
heat  (above  xooo°  C.)  it  is  not  oxidised.  It  is  insoluble  in 
acids,  but  is  very  slightly  soluble  in  aqua  regia  when  healed 
for  many  hours. 

Iridium  is  one  of  the  most  difficultly  fusible  of  all  metals, 
as  will  be  seen  from  the  following  partially  successful  at¬ 
tempts  to  fuse  it :  in  Gmelin’s  “  Handbook  of  Chemistry” 
(vol.  vi.)  we  find  the  results  of  some  of  these  experiments. 
“  Vauquelin  fused  it  in  very  small  quantity  only,  on  char¬ 
coal  ignited  in  a  stream  of  oxygen,  and  obtained  a  some¬ 
what  duCtile  globule.”  This  could  not  have  been  pure 
iridium  if  the  globule  was  duCtile,  as  he  states.  “  Children 
fused  it  by  his  galvanic  battery  into  a  white,  strongly  lus¬ 
trous,  brittle,  and  still  somewhat  porous  globule,  of  specific 
gravity  i8-68.  This  globule  probably  contained  platinum 
(Berzelius).  One  grm.  of  iridium,  heated  upon  charcoal 
before  Dobler’s  oxy-hydrogen  blowpipe,  fuses  into  a  bright 
globule,  which,  however,  appears  to  absorb  gas,  since,  on 
solidifying,  it  throws  out  excrescences,  and  cavities  are 
formed  in  its  interior.” 

Platinum,  which  melts  at  a  much  lower  temperature 
than  iridium,  was  first  fused  by  Dr.  Hare,  of  Philadelphia, 
the  inventor  of  the  oxy-hydrogen  blowpipe.  He  succeeded 
in  melting  about  2  lbs.  (971  grms.)  at  one  time.  He  was 
also  the  first  to  melt  iridium  by  this  means. 

As  was  before  stated,  the  iridium  which  these  old  che¬ 
mists  claimed  -to  have  melted  must  have  been  impure, 
containing  metals  of  lower  melting-points,  since  one  says 
he  “  obtained  a  somewhat  duCtile  globule,”  and  another 
found  the  specific  gravity  to  be  i8-68,  when  it  is  well 
known  that  pure  iridium,  in  the  cold,  is  not  in  the  least 
duCtile  or  malleable,  and  its  specific  gravity  is  22*38. 
Alloys  of  platinum,  with  a  small  percentage  of  iridium, 
can  be  comparatively  easily  melted  by  the  oxy-hydrogen 
blowpipe. 

In  a  late  determination,  Violle  estimates  the  melting- 
point  of  pure  iridium  at  1950°  C.,  and  platinum  at 
1750°  C. 

A  few  years  ago  MM.  Deville  and  Debray  succeeded  in 
modifying  Dr.  Hare’s  blowpipe  to  such  an  extent  as  to  ob¬ 
tain  more  satisfactory  results,  and  in  1870  they  prepared 
bars  for  the  International  Metrical  System  Convention, 
of  10  per  cent  iridium  and  go  per  cent  platinum,  and  they 
successfully  melted,  in  one  charge,  over  400  lbs.  of  this 
alloy.  This  work  was  carried  out  under  the  superintend¬ 
ence  of  Mr.  Geo.  Matthey,  of  the  firm  of  Johnson, 
Matthey,  and  Co.,  of  London.  This  alloy  is  largely  in 
use  for  making  platinum  dishes,  stills,  and  crucibles,  as 
the  iridium  renders  the  platinum  much  stiffer  and  harder, 
and  consequently  more  durable  than  the  pure  metal. 

This  brief  outline  of  the  history  of  methods  which  have 
been  employed  for  fusing  iridium  brings  us  to  within  a  few 
months  of  the  present  time. 

At  this  stage  of  the  subject  I  have  the  pleasure  of  pre¬ 
senting  to  you  the  results  of  the  labours  of  Mr.  John 
Holland,  the  well-known  gold  pen  manufacturer  of  our 
city.  Mr.  Holland  being  engaged  in  the  manufacture  of 
what  are  known  as  diamond-pointed  pens  (the  points  being 
in  faCt  iridium),  it  was  quite  natural  that  he  should  be 
impressed  with  the  desirability  of  discovering  some  means 
of  better  preparing  the  metal  to  meet  his  own  wants  in 
his  branch  of  manufacture.  About  eighteen  years  ago  he 
commenced  his  experiments  to  that  end,  and  never  ceased 
his  efforts,  sparing  neither  time  nor  money  in  his  deter¬ 
mined  pursuit  of  the  objeCt.  At  last  his  labours  have  been 
crowned  with  complete  success.  He  placed  a  small  quan¬ 
tity  of  the  metal  in  a  Hessian  crucible,  and  after  raising 
it  to  a  high  heat  he  quickly  added  a  stick  of  phosphorus, 
when,  greatly  to  his  delight,  as  soon  as  the  fumes  cleared 
away,  he  saw  the  liquid  mass  of  metal  in  the  bottom. 

It  was  at  this  stage  of  the  discovery  that  the  author  of 
this  paper  became  acquainted  with  it.  For  certain  pur¬ 
poses  for  which  it  was  proposed  to  use  the  metal,  it  was 
found  necessary  to  remove  the  phosphorus  which  it  con¬ 
tained,  and  this  was  the  first  problem  that  demanded  at¬ 
tention.  After  various  experiments,  it  was  found  that 
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lime  was  best  adapted  to  the  purpose.  The  metal,  after 
being  melted  and  cast  into  suitable  shape,  is  embedded 
in  lime  contained  in  a  Hessian  crucible,  and  subjedted  to 
a  very  high  heat.  This  process  is  repeated  several  times, 
each  time  allowing  the  metal  to  remain  in  the  furnace 
longer  than  before;  when,  after  four  or  five  such  opera¬ 
tions,  the  phosphorus  is  practically  all  removed,  having 
combined  with  the  lime.  For  the  want  of  a  better  name, 
and  since  the  metal  is  rendered  much  tougher,  we  have 
termed  this  the  annealing  or  dephosphorising  process. 
The  removal  of  the  phosphorus  renders  the  metal  slightly 
porous,  but  it  is  as  refradtory  as  the  original. 

Having  our  time  entirely  occupied  in  experimenting 
with  an  aim  toward  pradtical  results,  we  were  unable  to 
do  much  scientific  work ;  but  we  are  indebted  to  Prof.  F. 
W.  Clarke,  of  the  University  of  Cincinnati,  for  assistance 
in  this  line.  Prof.  Clarke  has  undertaken  an  analysis  of 
the  fused  metal,  and,  although  his  work  is  unfinished,  he 
states  that  it  contains  about  7J  per  cent  of  phosphorus.* 
These  analyses  are  accompanied  by  peculiar  difficulties, 
since  phosphorus  is  a  new  element  for  consideration  in  the 
analysis  of  platinum  metals.  This  offers  an  interesting 
subjedt  for  research,  which  at  some  future  time  will  be 
pursued. 

On  casting,  we  sometimes  find  the  metal  slightly  porous. 
The  polished  surface,  to  the  naked  eye,  may  look  perfectly 
homogeneous,  but  under  the  magnifying-glass  minute 
holes  may  be  seen. 

In  order  to  obtain  the  iridium  in  a  convenient  form  for 
making  pen  points,  the  molten  metal  is  poured  upon  an 
iron  plate,  when  the  workman  immediately  strikes  it  with 
a  heavy  iron,  thereby  flattening  it  out  into  a  slab  of  about 
l-32nd  of  an  inch  in  thickness.  This  slab  is  broken  into 
small  pieces,  which  are  then  ground  into  the  proper  shape. 
The  grinding  is  accomplished  as  follows  : — A  copper 
wheel,  technically  called  a  “  lap,”  about  12  inches  in 
diameter  and  £  inch  in  thickness,  revolving  at  about  3000 
revolutions  per  minute,  is  covered  with  fine  emery  or 
corundum  mixed  with  oil.  The  emery  embeds  itself  into 
the  copper,  forming  a  rough  and  sharp  surface.  When 
the  objedt  to  be  ground  is  too  small  to  hold  in  the  hand, 
it  is  soldered  on  a  piece  of  brass,  which,  after  the  grinding, 
is  dissolved  in  nitric  acid,  leaving  the  iridium  free.  One 
ounce  of  iridium  yields  from  five  to  ten  thousand  pen 
points. 

The  iridium  melted  by  this  process  is  compact  and 
crystalline  ;  it  is  harder  than  the  natural  metal.  Its 
tensile  strength  has  not  been  determined  as  yet.  The 
natural  grains  of  iridosmine  are  sometimes  laminated  in 
structure  and  are  liable  to  split  in  the  direction  of  the 
lamination. 

The  operation  of  sawing  the  metal  is  accomplished  by 
means  of  a  copper  disk,  making  about  5000  revolutions 
per  minute,  assisted  by  emery  and  water.  When  the 
metal  is  ground  to  a  smooth  surface  by  means  of  emery 
on  a  copper  wheel,  as  described,  it  acquires  a  good  polish, 
which  may  be  increased  by  using  “  crocus  powder  ”  after¬ 
wards  on  a  similar  wheel. 

Iridium  which  has  been  melted  by  Mr.  Holland’s  pro¬ 
cess  is  nearly  as  hard  as  the  ruby,  which  is  next  in  hard¬ 
ness  to  the  diamond.  It  cuts  glass  readily  ;  the  best  files 
are  ruined  by  attempting  to  file  it.  It  has  about  the 
colour  of  steel.  It  is  not  attacked  by  acids,  and  does 
not  tarnish.  The  best  steel  tools  fail  to  make  any  im¬ 
pression  upon  it. 

A  metal  with  this  wonderful  combination  of  valuable 
properties,  will  undoubtedly  find  many  uses  to  which  it 
can  be  applied  with  great  advantage  ;  and,  although  we 
do  not  propose  to  mention  all  its  applications,  yet  it  may 
be  of  interest  to  state  the  result  of  our  experiments  with 
it,  as  applied  to  the  eleCtric  light.  Our  first  experiments 
were  with  the  incandescent  lamp,  substituting  iridium  for 

*  Two  phosphorus  determinations,  by  Prof.  Clarke,  gave  7'52  per 
cent  and  774  per  cent.  Mr.  O.  T.  Joslin  found  7‘58  per  cent  of  phos¬ 
phorus  in  the  same  sample.  Osmium  was  found  in  traces  only  in  the 
fused  iridium. 
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carbon,  and  using  it  in  the  open  air.  As  far  as  the  dura¬ 
bility  of  the  metal  was  concerned,  the  result  seemed 
favourable ;  but  it  required  such  a  large  amount  of  elec¬ 
tricity  to  accomplish  the  result,  as  probably  to  render  this 
method  of  lighting  somewhat  expensive. 

A  short  time  ago,  Mr.  W;  M.  Thomas,  of  this  city, 
called  on  Mr.  Holland,  requesting  a  piece  of  iridium  to  be 
used  in  connection  with  the  arc  light.  Mr.  Holland  had 
a  small  piece  prepared,  which  was  substituted  for  the 
negative  carbon  of  the  lamp.  The  first  experiment  was 
tried  for  one-half  hour,  without  any  apparent  effeCt  on  the 
metal.  Since  then  more  complete  arrangements  have 
been  made,  and  the  lamp  containing  the  same  piece 
of  iridium  has  been  in  operation  for  over  seventy 
hours  without  any  appreciable  loss  of  metal.  The 
amount  of  electricity  required  to  maintain  it  seems  to  be 
much  less  than  for  the  ordinary  lamp.  The  point  of  light 
is  always  in  the  same  position,  and,  consequently,  can  be 
used  in  a  refleCtor  without  the  additional  clock-work, 
which  is  employed  to  accomplish  this  result  with  the 
ordinary  arc  light.  The  light  can  be  made  very  steady, 
since  the  lower  carbon,  which  burns  and  crumbles  away, 
is  dispensed  with.  When  the  metal  is  used  where  it 
is  subject  to  intense  heat,  the  phosphorus  is  removed ;  but 
where  hardness  and  non-corrosibility  are  required,  the 
phosphorus  does  not  offer  any  inconvenience. 


Note  on  the  Preceding  Paper, 

By  R.  B.  Warder. 

Prof.  Dudley  has  shown  that  the  phosphide  of  iridium 
is  harder  and  more  fusible  than  the  native  metal.  It 
is  probably  more  brittle.  These  faCts  remind  us  of 
the  properties  imparted  to  iron  by  the  presence  of 
phosphorus,  carbon,  and  other  non-metals.  The  physical 
properties  of  alloys,  and  the  effeCl  of  small  additions 
of  non-metals,  are  subjects  of  the  greatest  importance, 
whether  considered  in  their  industrial  or  their  scientific 
aspeCt.  We  need  not  look  further  than  the  discussion  on 
steel  rails  by  Dr.  C.  B.  Dudley,  and  others  (your.  Frank. 
Inst.,  1881J,  to  see  that  such  investigations  are  still 
in  their  infancy,  even  in  regard  to  iron. 

The  “dephosphorising  process”  for  the  fused  iridium 
bears  a  striking  analogy  to  the  use  of  a  “basic  ”  lining 
in  the  Bessemer  convertor,  for  the  removal  of  phosphorus  ; 
in  the  latter  case,  however,  the  steel  is  melted,  and  the 
ingots  are  consequently  homogeneous,  while  the  solid  bars 
of  iridium  become  porous  when  the  phosphorus  is  removed 
by  heating  with  lime. 

Prof.  Dudley  states  that  fused  iridium  has  lately 
been  used  for  the  points  of  ruling  and  drawing  pens,  stiles, 
contact  points  for  telegraph  keys,  and  to  replace  agate  in 
the  bearings  of  analytical  balances  ;  it  may  soon  be  used 
also  in  the  place  of  watch  jewels  and  for  bearings  of  the 
magnetic  compass. 


Principle  of  a  New  Photographic  Revolver.-- -J. 
Janssen. — It  is  known  that  the  principle  of  the  photo¬ 
graphic  revolver  consists  in  the  rotatory  movement  of  a 
sensitive  plate  upon  which  are  produced  successively,  by 
means  of  a  mechanical  arrangement,  images  of  the. differ¬ 
ent  phases  of  a  variable  phenomenon.  But  in  this  instru¬ 
ment  the  sensitive  plate  is  stopped  whenever  an  image  has 
to  be  taken,  and  it  only  moves  again  to  permit  a  neighbour¬ 
ing  region,  not  yet  aCted  upon,  to  receive  a  new  image. 
Under  these  conditions  a  certain  number  of  photographs 
may  be  taken  per  second,  as  has  been  done  by  M.  Marey 
in  his  study  on  the  flight  of  birds,  but  it  is  not  easy  to 
exceed  the  number  of  ten  images  per  second.  The  author 
has  succeeded  in  taking  photographs  upon  a  plate  in 
motion  at  the  speed  of  0*15  metre  per  second,  and  finds 
that  there  is  no  limit  to  the  possible  number  of  images  to 
be  obtained  in  a  given  time. — Comptes  Rendus. 
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February  15th,  1882. 

Sir, — During  the  past  year  we  have  laid  before  you  a 
report  monthly,  on  the  general  condition  and  chemical 
composition  of  daily  samples  of  the  water  delivered  to 
London  by  the  seven  Companies  taking  their  supply  from 
the  Rivers  Thames  and  Lee.  In  the  present  Report  we 
have  reviewed  and  tabulated  the  results  of  our  investiga¬ 
tions  and  analyses  of  the  2x81  samples  that  we  have  ex¬ 
amined.  Of  these  samples,  3 12  were  taken  from  the  mains 
of  the  New  River  Company,  307  from  the  mains  of  the 
East  London  Company,  315  from  the  mains  of  the  Chelsea 
Company,  309  from  the  mains  of  the  West  Middlesex 
Company,  313  from  the  mains  of  the  Lambeth  Company, 
317  from  the  mains  of  the  Grand  Junction  Company,  and 
308  from  the  mains  of  the  Southwark  and  Vauxhall 
Company. 

We  desire  to  remind  you  of  the  position  we  occupy  with 
resped  to  this  inquiry.  All  Reports,  issued  up  to  the  time 
we  commenced  our  work,  related  to  a  single  sample  of 
each  Company’s  water,  taken  on  one  day  only  in  the 
course  of  the  month.  Any  criticism  in  praise  or  blame 
of  the  water  supplied  by  that  Company  during  an  entire 
month  was  founded  on  the  results  yielded  by  that  single 
sample.  The  Diredors  of  the  Water  Companies  felt, 
and  we  agieed  with  them,  that  it  was  quite  impossible  to 
judge  fairly  the  purity  or  otherwise  of  a  month’s  supply  by 
an  odd  sample  taken  at  random  in  the  manner  adopted. 
This  might  prove  to  be  unsatisfadory,  whilst  the  water 
supplied  during  the  rest  of  the  month  was  good,  or  vice 
versd. 

Under  these  circumstances  we  advised  the  Companies, 
that  the  right  way  to  meet  the  difficulty  was,  in  our  judg¬ 
ment,  by  the  examination  of  a  daily  sample.  And  we 
accepted  the  responsibility  of  the  task  on  the  understand¬ 
ing  that  every  detail  relating  to  the  times  when,  and  the 
places  where,  the  samples  were  colleded,  the  methods  of 
analysis  to  be  adopted,  and  the  form  of  the  publication  of 
the  results  obtained,  should  be  left  unreservedly  in  our 
hands. 

This  was  on  all  points  readily  agreed  to.  We  believe 
that  nothing  has  been  left  undone  to  secure  results,  trust¬ 
worthy  in  themselves,  and  sufficiently  numerous  to  warrant 
the  conclusions  we  venture  to  lay  before  you. 

One  general  result  of  importance  deducible  from  these 
examinations  has  reference  to  the  amount  of  organic 
matter  contained  in  the  water.  Taking  the  organic  carbon 
as  a  trustworthy  index  of  this  organic  matter,  it  appears 
that,  contrary  to  popular  though  not  to  scientific  opinion, 
the  amount  of  organic  matter  present  in  the  water  supplied 
to  London  is,  as  a  rule,  exceedingly  small.  It  is  true  that 
the  variations  in  proportion  appear  at  first  sight  to  be  con¬ 
siderable;  but  where  the  absolute  amount  of  the  organic 
matter  in  the  water  is  so  minute,  never  exceeding  the 
of  a  per  cent,  the  variations  from  about  one-fifth 
of  this  amount  and  upwards,  become  for  the  most  part 
quite  insignificant. 

Further,  by  an  examination  of  the  tables  certain  broad 
fads  are  brought  out  very  prominently. 

A  close  paral'elism  is  for  the  most  part  seen  to  exist 
between  the  amount  of  organic  carbon  as  determined  by 
the  combustion  process  and  the  amount  of  oxygen  re¬ 
quired  to  oxidise  the  organic  matter  as  determined  by 
permanganate.  Despite  some  irregularities,  the  two  quan- 

*  Report  presented  to  the  Right  Honourable  the  President  Of  the 
Local  Government  Board,  on  the  Composition  and  Quality  of  Daily 
Samples  of  Water  supplied  to  London  during  the  year  r88i. 


tities  sink  together  as  the  summer  comes  on,  and  rise 
again  towards  winter.  Moreover  minor  fluctuations  in 
the  two  quantities  are  in  very  many  cases  closely  alike, 
and  this  so  generally  as  to  suggest  that,  for  practical  pur¬ 
poses  of  water  analysis,  permanganate  affords  indirectly 
a  trustworthy  measure  of  the  organic  carbon  present  in  a 
water. 

The  conneClion  between  the  greater  or  less  colour-tint  of 
the  waters  and  the  organic  carbon  is  not  quite  so  obvious. 
Still  the  broad  fluduations  corresponding  to  the  fall  in 
summer  and  rise  in  winter  are  well  marked  ;  and  some  of 
the  more  decided  oscillations  are  likewise  reproduced. 
The  blue,  were  it  unmasked  by  the  brown,  would  probably 
be  constant  in  all  cases,  being  the  natural  colour  of  pure 
water. 

As  these  results  are  difficult  to  see  from  a  mere  ex¬ 
amination  of  tables,  we  have  reproduced  them  in  the  form 
of  curves. 

We  now  proceed  to  consider  the  several  details  in  order, 
commencing  with  the  colour  of  the  waters. 

Colour. 

In  describing  the  colour  of  a  water,  we  adopted  in  the 
first  instance,  in  common  with  chemists  generally,  certain 
arbitrary  degrees  of  tint-depth,  such  as  bluish  green  o, 
green  1,  &c.,  yellowish  green  1,  &c.,  brown  1,  &c.  From 
February  21st  we  made  use  of  our  new  colour-meter,  with 
which  we  had  been  experimenting  for  some  time  previously. 
This  apparatus  gives  exceedingly  accurate  results,  and  is, 
in  cur  opinion,  a  great  improvement  on  all  previous  means 
(so  far  as  we  know  them)  for  obtaining  a  standard  of 
colour.  Its  mode  of  use  is  briefly  as  follows  : — 

Two  hollow  wedges  are  filled,  one  with  a  brown  and 
the  other  with  a  blue  solution,*  and  these  are  made  to 
slide  across  each  other  in  front  of  a  circular  aperture  in  a 
sheet  of  metal.  In  this  way  any  desired  combination  of 
brown  and  blue  can  be  produced.  Each  prism  is  graduated 
along  its  length  from  1  to  50,  the  figures  representing 
millimetres  in  thickness  of  the  solution  at  that  particular 
part  of  the  prism. 

On  a  level  just  below  the  prisms  is  a  two-foot  tube  con¬ 
taining  the  water  under  examination,  and  having  in  front 
of  it  a  circular  aperture  of  the  same  size  as  the  one  in 
front  of  the  prisms. 

The  stand  supporting  the  prisms  and  tube  is  placed 
horizontally  in  front  of  an  equably  lighted  window.  The 
observer,  standing  a  little  distance  off,  sees  two  luminous 
disks,  the  lower  one  illuminated  by  light  which  has  passed 
through  two  feet  of-  the  water,  and  the  upper  one  illumi¬ 
nated  by  light  which  has  passed  through  the  respe<5tive 
thicknesses  of  the  brown  and  blue  solutions. 

By  sliding  the  prisms  sideways  one  way  or  the  other, 
it  is  easy  to  imitate  with  great  accuracy  the  depth  and  tint  of 
the  colour  of  the  lower  or  water-disk.  A  metal  pointer 
affixed  over  the  centre  of  the  upper  disk  shows  on  the 
prism  scales  the  number  of  millimetres  in  thickness 
through  which  the  light  has  passed  to  produce  a  colour 
corresponding  to  that  of  the  water.  The  results  are  re¬ 
corded  in  the  following  way — Brown  :  Blue.  Thus  20  :  20 
means  that  the  colour  of  the  water,  seen  through  a  two- 
foot  tube,  was  represented  by  20  millimetres  of  brown, 
and  20  millimetres  of  blue  solution. 

It  will  be  observed  that  the  brown  tint,  noticeable  when 
the  water  is  examined  through  a  stratum  of  two  feet,  is 
more  marked  during  the  winter  than  the  summer  months. 
In  the  case  of  the  New  River  Company,  however,  the 
period  during  which  the  brown  tint  prevails  is  of  exceed¬ 
ingly  short  duration,  the  water  supplied  by  this  Company 
to  their  consumers  presenting  generally  the  blue  tint 
characteristic  of  pure  distilled  water.  Respecting  the 

*  The  solutions  are  made  in  the  following  way: — 

Brown  Solution.— Dissolve  ferric  chloride  and  cobalt  chloride  in 
distilled  water  in  such  proportion  that  one  litre  of  the  solution  con¬ 
tains  07  grm.  of  metallic  iron,  and  07  grm.  of  metallic  cobalt.  A  very 
slight  excess  of  free  hydrochloric  acid  must  also  be  present. 

Blue  Solution—  Dissolve  5'o  grms.  of  pure  crystallised  cupric  sul¬ 
phate  in  one  litre  of  distilled  water. 
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brown  colouring-matter,  however,  we  would  observe  :  first, 
that  in  the  water  supplied  to  London,  taking  the  period 
when  the  colour  is  at  its  maximum,  the  degree  of  brown 
is  nothing  like  so  great  as  is  found  during  the  entire  year 
in  the  waters  of  the  Welsh  Lakes  (with  the  characters  of 
which  we  are  well  acquainted),  and  in  water  of  a  similar 
kind,  such  as  that  of  Loch  Katrine,  frequently  lauded  as 
a  pattern  water;  and,  secondly,  that  there  is  not  the 
slightest  evidence  to  show  that  the  brown  tint,  dependen 
as  it  is  on  the  presence  of  a  minute  trace  of  peaty  matter 
or  of  some  body  resembling  it,  renders  the  water  either 
injurious  to  health  or  objectionable  to  taste. 

Clearness. 

The  terms  in  which  we  express  the  clearness  or  turbidity 
of  a  water  are  arbitrary. 

A  large  bulk  of  water  is  poured  into  a  beaker  and  ex¬ 
amined  in  a  good  light.  Its  condition  is  also  observed  in  the 
two-foot  tube.  If  a  trace  of  suspended  matter  be  notice¬ 
able,  we  record  the  water  as  “  turbid.”  If  on  close  scrutiny 
w'e  are  able  to  detect  any  suspended  matter  whatever,  we 
call  the  water  “very  slightly  turbid,  ”  and  we  record  the  water 
as  “  slightly  turbid  ”  when  we  consider  it  to  come  between 
those  two  extremes.  Nevertheless,  although  the  terms 
used  are  arbitrary,  they  are  to  the  practised  eye  definite, 
and  mark  with  considerable  exactness  degrees  of  clearness 
and  turbidity. 

Of  the  312  samples  supplied  by  the  New  River  Company, 

4  were  recorded  as  “  very  slightly  turbid  ”  (two  of  these 
being  in  the  month  of  February),  and  308  as  clear  and 

bright. 

Of  the  307  samples  supplied  by  the  East  London  Com¬ 
pany,  30  were  recorded  as  “very  slightly  turbid,”  and  4 
as  slightly  turbid.  All  the  samples  recorded  as  slightly 
turbid,  and  15  of  those  recorded  as  “very  slightly  turbid,” 
were  found  amongst  the  February  and  March  samples. 

Of  the  315  samples  supplied  by  the  Chelsea  Company, 
13  were  recorded  as  “very  slightly  turbid,”  and  of  these 
6  occurred  in  February  and  March. 

Of  the  309  samples  supplied  by  the  West  Middlesex 
Company,  4  were  recorded  as  slightly  turbid,  and  11  as 
“  very  slightly  turbid.”  Of  these,  the  4  slightly  turbid 
samples,  and  3  of  those  recorded  as  “  very  slightly  turbid  ” 
occurred  in  the  month  of  February. 

Of  the  313  samples  supplied  by  the  Lambeth  Company, 

5  were  recorded  as  turbid,  15  as  slightly  turbid,  and  25  as 
“  very  slightly  turbid.”  Of  these,  the  whole  of  the  5  turbid 
samples,  10  of  those  recorded  as  slightly  turbid,  and  9  as 
“  very  slightly  turbid,”  occurred  in  February  and  March. 

Of  the  317  samples  supplied  by  the  Grand  Junction 
Company,  4  were  recorded  as  turbid,  15  as  slightly 
turbid,  and  19  as  “very  slightly  turbid  ”  :  three  of  the  tur¬ 
bid,  xi  of  the  slightly  turbid,  and  4  of  the  “  very  slightly 
turbid  ”  samples  occurred  in  February  and  March. 

Of  the  308  samples  supplied  by  the  Southwark  and 
Vauxhall  Company,  4  were  recorded  as  turbid,  6  as  slightly 
turbid,  and  29  as  “  very  slightly  turbid  ”  :  3  of  the  turbid, 
4  of  the  slightly  turbid,  and  7  of  the  “  very  slightly  turbid  ” 
samples  occurred  in  the  month  of  February. 

It  will  be  seen  that  a  very  large  proportion  of  the  more 
or  less  turbid  samples  occurred  in  the  months  of  February 
and  March. 

We  do  not  hesitate  to  say  that  the  water  supplied  to  the 
Metropolis  is,  as  a  rule,  efficiently  filtered.  That  an  occa¬ 
sional  period  will  occur  (such  as  in  the  February  and 
March  of  the  past  year),  when  perfedt  filtration  becomes  a 
matter  of  the  greatest  possible  difficulty,  is  inevitable. 
Nothwithstanding,  however,  the  exceptionally  severe 
weather  experienced  in  the  course  of  that  winter,  when 
pipes  were  everywhere  bursting,  and  the  ground  had  to  be 
laid  open  to  repair  the  damage,  the  number  of  turbid 
samples  collected  were  comparatively  few,  and  the  extent 
of  turbidity  very  slight.  The  suspended  matter  is  almost 
entirely  of  the  nature  of  clay  and  sand,  and  on  the  worst 
days,  when  the  water  was  recorded  as  “  turbid,”  averaged 
considerably  less  than  x  grain  per  gallon. 
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Free  Oxygen. 

The  free  oxygen  present  has  been  estimated  in  every 
sample  collected,  by  a  modification  of  Schiitzenberger’s 
process. 

These  estimations  of  free  oxygen  in  the  Thames  and 
Lee  have  both  a  scientific  and  a  practical  interest.  This 
is  the  first  occasion  on  which  a  series  of  experiments  of 
such  extent  has  been  conducted.  And  the  pradtical  truth 
they  convey  is,  that  the  waters  of  the  Thames  and  Lee  are 
well  aerated,  and  contain  in  solution  very  nearly  the  full 
quantity  of  free  oxygen  that  it  is  possible  for  water  to  dis¬ 
solve.  This  fadt  is  one  of  great  importance  as  an  evidence  of 
the  absence  of  decomposing  organic  matter ;  in  other  words, 
of  the  absence  either  of  putrescent  or  putrescible  matter. 
The  late  Dr.  Miller,  of  King’s  College,  some  years  ago  pointed 
out  that  one  of  the  characteristics  of  a  water  charged  with 
obnoxious  organic  matter  was  the  absence  of  oxygen  in 
solution  ;  and,  on  the  other  hand,  that  the  dissolved  oxygen 
in  water  of  good  quality  and  freely  exposed  to  the  air  was 
considerable. 

Ammonia  and  Organic  Matter. 

The  free  and  saline  ammonia  has  been  estimated  in  a 
daily  sample. 

The  adtual  organic  matter  present  has  been  estimated 
by  determining  the  oxygen  required  to  oxidise  the  organic 
matter,  and  by  combustion.  In  estimating  the  oxygen  re¬ 
quired,  we  have  adopted  the  method  described  in  detail  by 
one  of  our  number  in  the  Journal  oj  the  Chemical  Society 
(vol.  xxxv.,  p.  46,  1879) ;  while  in  the  combustion  process 
we  have  followed  the  lines  laid  down  by  Frankland  and 
Armstrong.  The  oxygen  required  to  oxidise  the  organic 
matter  has,  since  February,  been  estimated  in  7  samples 
daily,  viz.,  a  sample  from  each  Company’s  supply.  The 
organic  carbon  and  nitrogen  have  been  estimated  in  one 
sample  daily.  We  have  also  given  the  quantities  of  oxy¬ 
gen  necessary  to  oxidise  the  organic  matter  in  the  same 
water. 

Hardness. 

The  initial  hardness  has  been  estimated  in  a  daily  sample 
of  the  water. 

We  have  but  one  remark  to  make  respecting  the  mineral 
matter  held  in  solution  in  the  waters.  It  consists  mainly 
of  the  carbonates  of  the  alkaline  earths,  with  a  small 
quantity  of  sulphates,  nitrates,  and  chlorides.  No  one 
suggests  that  these  salts  are  detrimental  to  health;  and 
we  should  be  prepared  to  contend  that  they  are  actually 
useful  to  the  animal  economy,  as  one  means  of  supplying 
constituents  required  for  the  organism. 

(To  be  continued.) 
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Mr.  Robert  R.  Tatlock,  F.C.S.,  President,  in  the  Chair. 

Mr.  John  Clark,  Ph.D.,  F.C.S.,  F.I.C.,  read  a  paper  on 
“  The  Composition  of  some  Fossil  Eggs  from  the  Peruvian 
Guano  Deposits .” 

Some  time  ago  Mr.  J.  H.  M.  Fallen  very  kindly 
forwarded  to  me  a  number  of  fossil  eggs  from  the  Peru¬ 
vian  Guano  Deposits,  and  as  I  thought  their  composition 
might  interest  this  Society,  I  resolved  to  lay  before  you 
the  results  of  my  analysis. 

According  to  information  received  from  Mr.  Fallen,  the 
eggs  were  found  in  deposit  No.  3  on  the  principal  island 
of  the  group  called  the  Islands  of  “  Lobos  de  Afuera,”  at 
depths  varying  from  about  2  feet  to  about  25  feet  from  the 
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surface.  They  are  of  two  sizes,  as  you  will  observe  from 
the  specimens  which  I  produce,  the  large  eggs  being  those 
of  the  Pelican  ( Pelicanus  tagus),  called  on  the  Peruvian 
coast  the  Alcatrus,  and  the  small  eggs  those  of  the 
Potoyunco  or  Pufinuna  garnotii.  These  eggs  appear  to 
differ  materially  in  their  composition,  and  I  shall  therefore 
treat  of  them  separately. 

Pelican's  Egg. — The  specimen  of  the  Pelican’s  egg 
which  I  examined  was  about  the  size  of  a  goose  egg.  The 
shell,  of  which  only  a  small  portion  remained,  was  black 
in  colour,  and  the  interior,  which  was  completely  filled, 
consisted  of  two  materials,  corresponding  respectively  to 
the  “white”  and  the  yolk  of  the  egg.  The  portion  re¬ 
presenting  the  white  of  the  egg  formed  the  bulk  of  the 
contents.  It  was  yellowish  white  in  colour,  of  a  some¬ 
what  silky  lustre,  and  translucent  crystalline  appearance. 
The  part  representing  the  yolk  was  black  in  colour,  and 
of  a  somewhat  resinous  aspect,  and  formed  a  very  small 
proportion  of  the  contents.  As  the  quantity  of  dark- 
coloured  matter  in  one  egg  was  too  small  for  a  proper 
analysis,  I  picked  out  the  dark-coloured  portions  from 
several  eggs,  and  separated  the  white  as  completely  as 
possible. 

Potoyunco' s  Egg. — The  interior  of  the  small  egg  was 
almost  entirely  filled  with  crystals  of  a  somewhat  pearly 
lustre,  and  contained  very  little  of  the  black  matter  corre¬ 
sponding  to  the  yolk. 


Analysis  of  Pelican's  Egg. 

White  Portion. 

Per  cent. 

Potassium  sulphate . 34-48 

Sodium  „  10-45 

Ammonium  ,,  870 

,,  oxalate . 31-07 

,,  chloride .  i*i2 

,,  phosphate  .  2-21 

Free  acid  . trace 

Soluble  organic  matter  .  274 

Insoluble  ,,  ,,  073 

Calcium  phosphate .  1-58 

Silica .  o'02 

Water .  670 


XOO'OO 


Nitrogen  .  9-62 

Black  Portion  from  Several  Eggs. 
Soluble  in  H20 — 

Potassium  sulphate .  270 

Sodium  ,,  . .  ..  o-95 

Ammonium  ,,  1-58 

,,  oxalate .  4-95 

i,  chloride .  yo8 

,,  phosphate  .  5-86 

Free  acid  . trace 

Soluble  organic  matter  . 23-15 

Insoluble  in  H20 — 

Organic  matter  insoluble  in  water  and 

ether .  16-30 

Fatty  matter  soluble  in  ether  ..  ..  27-20 

Calcium  phosphate  ..  ..  ..  ..  3-93 

Water .  6-30 


IOO’OO 


Nitrogen  .  9-01 

Analysis  of  Shell. 

Phosphate  of  lime  .  ..  7073 

Oxalate  of  lime .  none 

Carbonate  of  lime,  alkaline  salts,  &c.  29-67 


IOO'OO 


Analysis  of  Potoyunco' s  Egg. 
White  Portion. 


Potassium  sulphate . 65-95 

Sodium  ,,  ..  ..  . .  ..  17-98 

Ammonium  ,,  10-70 

„  oxalate .  none 

„  phosphate  .  1-74 

,,  chloride .  0-85 

Free  acid  . trace 

Soluble  organic  matter,  &c .  0-40 

Insoluble  organic  matter .  0-83 

Calcium  phosphate .  0-56 

Silica .  0-15 

Water .  0-84 


ioo-oo 


Nitrogen  .  2-95 


When  we  compare  these  analyses,  the  most  striking 
point  of  difference  is  the  ammonium  oxalate,  which  is 
present  in  the  large  egg  to  the  extent  of  31  per  cent  and 
absent  in  the  small  one. 

I  am  not  aware  of  the  exact  depth  at  which  the  speci¬ 
mens  analysed  were  found,  but  I  am  inclined  to  think  that 
the  small  egg  came  from  a  greater  depth  than  the  large 
one,  and  judging  from  the  results  obtained  by  Rose  and 
Raimardi,  I  am  of  opinion  that  the  proportion  of  oxalate 
of  ammonium  decreases  with  the  depth.  The  question 
also  very  naturally  arises,  What  is  the  origin  of  the  sub¬ 
stances  found  in  the  interior  of  the  eggs  ?  The  large 
amount  of  potash  which  they  contain  renders  it  impossible 
that  the  salt  can  have  resulted  wholly  from  an  alteration 
of  the  original  contents  of  the  egg,  and  they  must  be 
derived  in  part  at  least  from  infiltration,  which  probably 
takes  place  by  a  species  of  endosmosis.  We  know  at  any 
rate  from  the  investigations  of  Chevreul  that  oxalate  of 
ammonium  and  potash  salts  are  normal  constituents  of 
Peruvian  guano,  and  according  to  Shephard  there  is  a 
mineral,  which  he  has  called  guanapite,  found  in  rounded 
masses  and  veins  in  the  Peruvian  deposits,  which  consists 
of  sulphate  of  potassium,  sulphate  of  ammonium,  and  a 
small  quantity  of  oxalate  of  ammonium  ;  so  that  we  have 
no  difficulty  in  tracing  the  source  of  at  least  a  great  por¬ 
tion  of  the  constituents  of  these  eggs  to  the  guano  itself. 

Mr.  T.  N.  Whitelaw  read  a  paper  on  the  “  Action  of 
Ammonia  on  Fats  at  a  High  Temperature." 

In  the  ordinary  way  of  conducting  the  hard  soap  manu¬ 
facture,  a  considerable  amount  of  glycerin  will  remain 
mixed  with  the  soap  after  the  first  running  of  spent  lye, 
and  from  the  great  bulk  of  the  soap  a  second  washing, 
while  giving  a  dilute  glycerin  with  a  relatively  large  quantity 
of  salt,  will  still  leave  glycerin  far  from  perfectly  removed. 
Again,  in  the  soft-soap  manufacture  the  glycerin  is  left  in 
the  soap,  where  it  probably  serves  no  useful  purpose,  as  a 
good  soft  soap  can  be  made  free  from  glycerin. 

Considering  such  points  it  appears  desirable  to  find 
some  process  by  which  the  glycerin  may  be  removed  from 
the  fats  before  beginning  the  soap  manufacture.  The  de¬ 
composition  of  the  fats  by  ammonia  seemed  a  possible 
method  of  obtaining  glycerin  readily  in  a  pure  state,  and 
the  following  experiments  were  undertaken  to  see  if  the 
fats,  after  treatment  with  ammonia  at  a  high  temperature, 
were  in  a  condition  suited  for  the  manufacture  of  soap. 

One  part  of  cotton-seed  oil  was  heated  in  a  sealed  tube 
with  rather  more  than  an  equal  volume  of  strong  aqueous 
ammonia.  After  continued  heating  to  ioo°  C.,  no  distinct 
decomposition  seemed  to  take  place,  but  after  twenty- 
four  hours,  with  repeated  agitation,  the  bulk  of  the  oil 
came  to  the  surface  apparently  unaltered.  Even  up  to 
no0  C.  there  was  no  marked  effect,  but  from  iio»  to 
1200  the  oil  became  decomposed  with  comparative  rapidity, 
and  a  clear  amber-coloured  thick  liquid  took  the  place  of 
the  previously-turbid  mixture  of  oil  and  ammonia,  indi¬ 
cating  clearly  that  decomposition  was  complete.  When 
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cold  this  appeared  as  a  soft,  yellowish  white,  opaque, 
soap-like  mass.  On  heating  for  two  or  three  hours  in  the 
water-bath,  the  ammonia  was  driven  off,  and  an  oily  sub¬ 
stance  left,  with  a  distindt  sweet  taste,  which  on  washing 
yielded  glycerin.  The  washed  oil  was  heated  with  water, 
and  weak  caustic  soda  solution  added,  drop  by  drop,  when 
combination  took  place,  and  a  soap-like  body  formed,  but 
in  presence  of  a  very  slight  excess  of  caustic  soda  the 
soapy  compound  was  rendered  insoluble,  and  coagulated 
into  a  tough  mass. 

A  similar  insolubility  was  observed  in  presence  of  a 
trace  of  common  salt  or  carbonate  of  soda.  This  at  once 
showed  that  the  oil  was  different  from  ordinary  fatty  acids, 
of  which  the  soaps  are  more  soluble  in  dilute  caustic  soda 
or  salt  solutions  than  in  water.  On  adding  considerable 
excess  of  caustic  soda  and  boiling,  no  change  took  place 
until  the  solution  became  concentrated,  when  evolution 
of  ammonia  occurred,  becoming  copious  on  fusion.  By 
this  process,  although  the  glycerin  is  readily  obtained,  the 
oil  is  darkened  in  colour,  and  so  modified  as  to  be  un¬ 
suited  for  soap  making ;  and  the  operation  of  driving  the 
ammonia  off  by  fusion  with  caustic  soda  seems  difficult 
and  impracticable. 

The  change  in  the  oil  seemed  to  be  due  to  the  formation 
in  some  quantity  of  amides  of  the  fatty  acids,  similar  to 
those  first  examined  by  Bouillay  in  1843,  and  further  ex¬ 
periments  were  undertaken  to  find  if  this  were  really  the 
case.  The  previous  production  of  those  amides  was  by 
digestion  of  the  oils  for  some  months  with  aqueous  or 
alcoholic  ammonia,  and  Carlet  had  only  with  the  solid 
fats  used  the  temperature  of  the  water  or  salt-water  bath, 
in  which  case  he  took  from  fifteen  to  twenty  days  to  get 
complete  decomposition. 

In  my  experiments,  “  tallow  cake,”  “  palm  oil,”  “  cotton¬ 
seed  oil,”  “rosin,”  and  “crude  palmitic  acid”  were  heated 
to  1200  C.,  as  previously  described,  with  x  to  1^  volumes 
of  aqueous  ammonia,  and  in  each  case  within  from  three 
to  six  hours  a  distinct  change  from  turbid  mixture  to  clear 
soap-like  solution,  indicated  the  completion  of  the  reaCticn. 

In  the  cases  of  almond  oil  and  cotton-seed  oil,  where 
the  ammonia  was  perhaps  more  distinctly  in  excess,  after 
four  to  five  hours  heating  a  separation  into  two  layers 
seemed  to  indicate  undecomposed  oil,  but  on  closer  ex¬ 
amination  both  layers  were  found  to  be  quite  clear  and 
soap-like,  the  separation  being  due  probably  to  the  insolu¬ 
bility  of  the  amide  in  aqueous  ammonia.  On  cooling,  the 
ammonia  (of  which  the  greater  portion  seemed  to  be  com¬ 
bined  with  fatty  acids  as  ammonia  soap)  was  neutralised 
with  weak  hydrochloric  acid,  and  the  oil  obtained  clear  by 
boiling,  washed,  and  dissolved  in  alcohol. 

In  the  case  of  tallow  cake,  the  melting-point  of  the 
modified  oil  was  28°  C.  higher  than  that  of  the  corre¬ 
sponding  fatty  acids  obtained  by  saponification  of  the 
tallow  cake  with  soda  and  decomposing  with  acid.  The 
solutions  of  the  oils  from  “  tallow  cake,”  “  palm  oil,”  and 
“  cotton-seed  oil”  on  cooling,  deposited  white  crystalline 
nodules,  which,  when  purified  by  several  crystallisations 
from  alcohol,  had  the  following  melting-points  (taken 
in  a  capillary  tube  suspended  with  thermometer  in  water, 
which  was  gently  heated)  : — 


Tallow,  stearamide 
Palm  oil,  palmitamide 
Cotton-seed  oil,  ? 


ioi°  C.) 
96 
98 


Probably 

still 

impure. 


Being  sufficiently  near  to  Carlet’s  melting-points  of  io7'5° 
for  stearamide  and  101°  for  palmitamide  if  allowance  is 
made  for  the  different  methods  employed  in  taking  them. 
The  properties  of  those  bodies  correspond  with  the  amides 
described  by  Bouillay,  1843,  Bowney,  1855,  and  Carlet, 
1859.  Insoluble  in  water,  soluble  easily  in  hot  alcohol,  ) 
crystallising  from  it  in  white  nodules,  not  decomposed  by 
boiling  solution  of  caustic  soda,  but  decomposed  by  fused 
caustic  soda  with  evolution  of  ammonia. 

The  solution  of  modified  almond  oil  in  hot  alcohol  did 
not  give  any  crystals,  though  other  indications  of  the 


presence  of  an  amide  were  given  ;  and  I  have  failed  to  get 
any  body  corresponding  to  oleamide. 

The  palmitic  acid  heatrd  with  ammonia  seemed  to  yield 
simply  “ammonia  palmitate,”  as  palmitic  acid  was  re¬ 
covered  from  it  unchanged.  Rosin  was  darkened  in  colour 
and  modified  in  odour,  but  did  not  seem  to  be  otherwise 
altered  in  properties. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
General  Monthly  Meeting ,  Monday ,  April  3,  1882. 

George  Busk,  Esq.,  F.R.S.,  Treasurer  and  Vice- 
President,  in  the  Chair 

Benjamin  Baker,  M.I.C.E.,  and  William  Edmund  Rich, 
M.I.C.E  ,  were  eledted  members  of  the  Royal  Institution. 

The  Presents  received  since  the  last  Meeting  were  laid 
on  the  table,  and  the  thanks  of  the  Members  returned  for 
the  same. 

Candidates  for  Membership  were  proposed  for  eledtion. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. —All  degrees  ot  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances,  de  l’ Academic 
des  Sciences,  No.  14,  April  3,  1882. 

Haloid  Salts  of  Silver  and  Potassium. — M.  Ber- 
thelot. — In  this  memoir  the  author  continues  his  thermo¬ 
chemical  studies  on  the  double  iodides,  bromides,  and 
chlorides.  He  concludes  that  the  displacement  of  hydro¬ 
chloric  acid,  when  combined  with  silver  oxide,  by  hydro- 
bromic  and  hydriodic  acids,  free  or  combined  with  alkalies, 
is  effedted  easily  and  in  a  preponderating  manner  by  reason 
of  the  thermic  preponderance  of  the  two  latter  acids. 

Combination  of  Free  Hydrogen  with  Ethylen. — 
M.  Berthelot. — The  author  has  formerly  shown  ( Annales 
de  Chitnie  et  de  Physique)  that  free  hydrogen  combines 
with  ethylen  at  a  dark  red  heat,  but  only  to  a  small  extent. 
By  operating  at  a  lower  temperature,  and  for  a  longer  time, 
the  author  has  succeeded  in  pushing  the  combination  up  to 
70  per  cent.  Secondary  produdts  were  almost  entirely 
absent. 

Specific  Heat  of  Hyponitric  Gas. — MM.  Berthelot 
and  Ogier. — The  authors  made  measured  the  entire  heat 
given  up  by  this  gas  between  200°  and  26°  and  between 
ioo°  and  26°.  They  deduce  for  the  mean  molecular  specific 
heat  (referred  to  the  weight  46  grms.)  between  100°  and 
200°  the  value  +i7'4>  which  is  higher  than  the  sum  of  the 
specific  heats  of  oxygen  and  nitrogen.  The  specific  heat 
of  hyponitric  gas,  contrary  to  what  is  the  case  with  the 
gases  previously  studied,  is  much  greater  between  ioo0 
and  26°  than  between  200°  and  100°. 

Researches  on  the  Passage  of  Eledtridtity  through 
Rarefied  Air. — E.  Edlund. — The  author  concludes  from 
his  experiments  that  neither  highly  rarefied  gases  nor  a 
vacuum  can  be  an  insulator. 

Solar  Apparatus. — A.  Crova. — Under  this  name  the 
author  understands  arrangements  for  obtainingmechanical 
power  from  the  sun’s  rays.  He  considers  that,  except  in 
very  dry  and  hot  climates,  these  devices  cannot  be  practi¬ 
cally  applicable. 

Heat  due  to  Magnetisation. — M.  Pilleux. — The 
author  has  heated  to  above  200°  the  iron  core  of  an  eledtro- 
magnet  by  causing  it  to  be  traversed  by  the  alternate  cur¬ 
rents  of  a  Meriten’s  machine.  On  substituting  for  the  iron 
cores  of  non-magnetisable  metals  of  different  degrees  of 
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condudtibility  the  heating  was  not  produced.  On  operating 
with  iron  of  different  degrees  of  temper,  and  even  with 
steel,  he  finds  that  the  coercitive  force  of  the  cores  in¬ 
creases  the  heating  when  they  undergo  the  adtion  of  fre¬ 
quent  magnetisations  and  demagnetisations.  It  is  there¬ 
fore  to  the  magnetisation  and  not  to  induction  currents 
that  the  considerable  heating  of  eledtro-magnets  in  certain 
cases  must  be  attributed.  The  coercitive  force  plays  the 
same  part  as  the  resistance  to  the  passage  of  eledtricity 
when  a  wire  is  heated  by  the  current  of  a  battery. 

Absorption  Spedtrum  of  Pernitric  Acid. — J.  Chap- 
puis. — Pernitric  acid  cannot  be  prepared  free  from  ozone. 
Fortunately,  the  bands  of  pernitric  acid  are  more  intense 
and  their  charader  is  very  distind.  Traces  of  this  body 
show  two  lines  between  D  and  A,  in  a  region  where  ozone 
presents  no  bands.  Moreover,  the  rays  are  fine  and 
black,  in  place  of  the  broad  grey  bands  with  indistind  out¬ 
lines,  which  charaderise  ozone.  The  author  describes 
8  rays,  of  which  Nos.  i  and  4  are  the  blackest,  most 
definite,  and  most  charaderistic.  No.  3  is  grey,  and  does 
not  seem  to  separate  itself  from  No.  4.  Nos.  6  and  7  are 
superimposed  on  band  2  of  ozone.  Band  8  is  super¬ 
imposed  on  the  two  rays  D.  Nos.  2  and  5  are  very  fine. 

Electrolysis  of  Distilled  Water. — D.  Tommasi.— 
The  author  proves  experimentally  that,  contrary  to  the 
statements  of  several  physicists,  and  especially  of  M. 
Bourgoin,  pure  water  is  capable  of  eledrolysis,  even  by  the 
current  of  a  very  weak  battery,  provided  that  the  calories 
liberated  by  such  battery  are  at  least  equal  to  the  calories 
absorbed  by  the  water  on  decomposition  into  its  elements. 

Determination  of  Nitric  and  Nitrous  Acids  as  Am¬ 
monia. — A.  Guyard. — The  author’s  method  is  based  on 
the  fad  that  in  presence  of  marsh-gas  and  soda-lime  at  a 
red  heat  the  nitrogen  oxides,  whether  free  or  combined 
with  alkalies  or  the  nitric  oxides  of  organic  matters,  are 
totally  converted  into  ammonia.  The  manipulations  are 
identical  in  all  points  with  those  required  by  the  processes 
of  Peligot,  Will,  and  Varrentrapp.  The  author  mixes 
intimately  5  grms.  sodium  acetate  previously  dried  and 
45  grms.  of  soda  lime.  Of  this  mixture  10  to  15  grms.  are 
introduced  at  the  bottom  of  the  combustion-tube  ;  this 
portion  is  intended  to  sweep  out  the  ammoniacal  gas  by 
means  of  a  current  of  marsh-gas.  With  the  35  to  40  grms. 
of  the  mixture  remaining  there  is  mixed  o'4  to  0'5  grm. 
of  the  nitrous  compound.  The  whole  is  introduced  into 
the  tube,  which  is  then  filled  up  with  ordinary  soda  lime, 
and  the  combustion  is  carried  out  as  in  an  ordinary  deter¬ 
mination  of  ammonia.  This  process  gives  the  whole  of 
the  nitrogen  existing  in  different  forms  as  ammonia.  To 
determine  in  a  sample  the  nitrogen  in  its  three  principal 
forms,  three  determinations  are  needed: — 1.  Determina¬ 
tion  of  ammoniacal  nitrogen  with  soda  lime  and  calcium 
oxalate.  2.  Determination  of  total  nitrogen  by  the  pro¬ 
cess  above  described  ;  the  difference  gives  the  nitrogen 
present  in  nitric  acid.  3.  Determination  of  total  nitrogen 
in  a  portion  of  the  sample  previously  freed  from  nitrous 
acid  by  evaporation  in  the  water-bath  with  an  excess  of 
acetic  acid.  The  difference  between  No.  1  and  No.  3 
shows  the  nitrogen  present  as  nitrous  acid. 

Effedts  of  Compression  upon  the  Hardness  of  Steel. 
— M.  Lan. — Compression  produces  upon  cast-iron  and 
steel  the  same  physical  and  chemical  effects  as  sudden  re¬ 
frigeration. 

Composition  of  Hydrated  Carbonic  Acid. — S. 
Wroblewski.— At  the  temperature  of  zero,  and  under  a 
pressure  of  16  atmospheres,  hydrated  Carbonic  acid  is 
composed  of  1  equiv.  of  carbonic  acid  (carbon  dioxide)  and 
8  equivs.  of  water. 

Ammonium  Bisulph-hydrate  and  Cyan-hydrate. — 
M.  Isambert. — Hydro-sulphuric  acid  and  ammoniacal  gas 
exert  the  same  pressure  in  a  mixture,  whether  they  are 
free  or  combined,  the  pressure  of  each  gas  being  inversely 
as  that  of  the  other.  As  regards  the  ammonium  hydro¬ 
cyanide,  the  tensions  of  hydro-cyanic  acid  and  of  ammo- 
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nium  hydro-cyanide  increase  regularly  with  temperature. 
The  tensions  of  the  hydro-cyanide  in  presence  of  an  excess 
of  free  hydro-cyanic  acid  are  the  same  as  those  of  hydro- 
C3'anic  acid  alone. 

Adtion  of  Sulphuretted  Hydrogen  upon  the  Saline 
Solutions  of  Nickel  and  the  Metals  of  the  Same 
Group. — M.  Baubigny. — Not  merely  nickel  and  cobalt, 
like  zinc,  may  be  completely  precipitated  from  the  solu¬ 
tions  of  their  chlorides  and  sulphates,  but  even  iron  is  par¬ 
tially  thrown  down.  Among  the  metals  capable  of  yield¬ 
ing  an  insoluble  sulphide,  the  only  one  which  isnot  thrown 
down  by  sulphuretted  hydrogen  from  the  solutions  of 
its  chloride  and  sulphate  is  zinc.  Its  acetate,  like  those  of 
cobalt,  nickel,  and  iron,  gives  a  precipitate  of  sulphide. 
The  discrepancies  in  the  statements  of  different  authorities 
are  due  to  variations  in  the  conditions  of  the  experiment ; 
in  the  degree  of  dilution  of  the  liquid,  of  the  neutral  salt 
and  water ;  the  nature  of  the  acid  of  the  salt ;  the  relation 
of  the  weight  of  the  acid  and  the  base  and  of  the  free  ac;d 
and  the  water ;  the  temperature ;  the  duration  of  the 
operation,  and  other  conditions.  The  two  following  ex¬ 
periments  are  noted: — (1)  To  o'2284  grm.  neutral  nickel 
acetate  were  added  9-29  grms.  of  monohydrated  acetic 
acid,  or  60  times  the  weight  of  the  acid  in  the  salt.  (2)  To 
1-256  grm.  of  the  same  acetate  were  added  17-03  grms. 
monohydrated  acetic  acid,  or  20  times  the  weight  of  the 
salt.  The  liquid  in  each  flask  was  made  up  with  water  to 
140  c.c. :  it  was  saturated  with  sulphuretted  hydrogen 
at  o°,  and  the  flasks  were  then  sealed  and  left  at  the  tem¬ 
perature  of  the  atmosphere,  +120 — 160.  In  flask  No.  1 
there  appeared  no  precipitate  after  the  lapse  of  twenty-four 
hours,  whilst  in  No.  2,  containing  the  greatest  weight  of 
free  acid  for  the  same  weight  of  water,  the  precipitate  was 
distindt  in  an  hour,  and  went  on  increasing.  The  liquid, 
which  was  green  at  first,  had  become  colourless  at  the  end 
of  twenty-four  hours.  Only  0-0115  grm.  of  the  nickel 
sulphate  had  escaped  precipitation. 

Ammoniacal  Zinc  Chlorides. — G.  Andre. — A  thermc- 
chemical  study.  The  author  gives  the  quantities  of  heat 
liberated  in  the  formation  of  these  compounds. 

Hydrate  of  Hydrogen  Sulphide. — M.  de  Forcrand. 
— The  composition  of  this  hydrate  is  given  approximately 
as  HS  +  15HO.  It  is  more  stable  than  many  similar 
compounds. 

Synthesis  of  Quinine. — E.  J.  Maumene. — The  dis¬ 
covery  of  H2N  has  given  the  author  the  means  of  effecting 
this  synthesis.  He  will  shortly  communicate  to  the 
Academy  the  details  of  the  very  simple  operation  in  which 
H2N  yields  very  pure  quinine  sulphate.  He  is  about  sub¬ 
mitting  his  produdt  to  therapeutic  studies. 

Adtion  of  Fuming  Nitric  Acid  and  Hydrochloric 
Acid  upon  Pilocarpine. — P.  Chastaing. — Pilocarpine  is 
easily  converted  into  jaborandine  by  the  adtion  of  excess 
of  fuming  nitric  acid,  and  in  small  quantities  by  the  adtion 
of  hydrochloric  acid  in  presence  of  oxygen. 

Gastric  Microzymas  and  Pepsine  :  Remarks  on  M. 
Gautier’s  Note  of  March  6th. — A.  Bechamp. — The 
author  calls  in  question  the  nature  of  the  particles  ob¬ 
served  by  M.  Gautier. 

Existence  of  Products  Analogous  to  the  Ptomaines 
in  the  Gastric  and  Pancreatic  Digestions  of  various 
Albumenoid  Matters. — J.  Bechamp. — The  author  shows 
that  several  albumenoid  matters  possess  certain  properties 
of  the  ptomaines.  In  the  normal  processes  of  digestion 
there  are  formed  substances  possessing  similar  charadters, 
— notably  that  of  reducing  potassium  ferricyanide — and 
approaching  closely  to  the  poisonous  alkaloids  in  their 
chemical  readtions. 


Bulletin  de  la  Societe  d' Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  ix.,  January,  1882. 
History  of  the  Discovery  of  the  Speaking  Telephone 
,of  M.  Graham  Bell. — M.  le  Comte  du  Moncel. — It  is 
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demonstrated  that  Mr.  Bell  first  made  the  telephone  speak  | 
by  applying  to  it  continuous  and  undulatory  currents,  a 
function  of  the  vibrations  of  the  voice,  and  solved  the 
problem  whether  with  the  induced  currents  resulting  from 
the  vibrations  themselves  of  the  transmitter,  or  by  the 
variations  of  the  resistance  of  an  imperfedt  conductor 
placed  in  connection  with  a  voltaic  circuit  and  themselves 
resulting  from  the  vibratory  effedts.  A  fadt  curious  enough 
to  be  reproduced  here  is  that,  in  1865,  Mr.  Yeates,  of 
Dublin,  in  endeavouring  to  improve  the  telephone  of  Reiss, 
realised  to  some  extent  the  liquid  transmitter  of  Bell  and 
Gray,  for  he  introduced  between  the  platinum  contadts  of 
Reiss’s  apparatus,  a  drop  of  water,  which  rendered  it  fit 
for  the  reproduction  of  articulate  sounds. 

Universal  National  Exhibition  of  1878.— Colouring 
Matters  and  Colours. — M.  Lauth. —  This  summary 
would  have  been  very  valuable  if  published  two  or  three 
years  ago. 

Journal  de  Pharwacie  et  de  Chimie. 

February,  1882. 

Action  of  Monohydrated  Nitric  Acid  upon  Mor¬ 
phine  :  Production  of  Picric  Acid. — P.  Chastaing. — 
This  production  of  picric  acid  shows  that  the  definition  of 
the  alkaloids  given  by  Koenigs — organic  vegetable  bases 
which  are  pyridic  derivatives — is  too  absolute,  and  proves 
the  existence  in  morphine  of  an  aromatic  nucleus,  though 
there  is  room  to  believe  that  a  pyridic  nucleus  may  exist 
along  with  the  aromatic  nucleus. 

Certain  Critical  Observations  on  the  Volumetric 
Determination  of  Phosphoric  Acid  by  means  of 
Uranium  Solution. — G.  Guerin. — This  method,  first 
proposed  by  Neubauer  for  the  determination  of  phosphoric 
acid  in  urine  and  favourably  received  at  first  by  most 
chemists,  has  not  yet  taken  rank  among  exaCt  scientific 
methods  on  account  of  the  irregular  results  obtained  in 
attempting  to  generalise  its  use.  Neubauer  remarked 
very  judiciously  that  sodium  acetate  retards  the  adtion  of 
potassium  upon  the  uranium  liquid,  and  hence  he  recom¬ 
mends  that  all  the  determinations  should  be  executed 
under  the  same  conditions  as  the  preparation  of  the 
standard  solution.  But  sodium  acetate  is  not  alone  in 
producing  this  effect ;  almost  all  ammoniacal  salts  have  a 
similar  adtion,  and  ammonium  acetate  in  a  moderately 
concentrated  solution  completely  prevents  the  precipita¬ 
tion  of  uranium  ferrocyanide.  Hence  follows  the  impos¬ 
sibility  of  obtaining  by  this  method  an  exadt  volumetric 
determination  of  the  phosphoric  acid  contained  in  urines 
which  have  undergone  the  ammoniacal  fermentation.  It 
is  the  same  with  phosphoric  acid,  isolated  as  authors  re¬ 
commend,  as  ammonium  magnesium  phosphate,  and  re¬ 
dissolved  in  acetic  acid.  On  the  other  hand,  certain 
chemists  have  found  that  the  titration  of  phosphorites  by 
this  method  gives  results  too  low,  and  explain  this  fadt  by 
the  entanglement  of  a  little  calcium  phosphate  by  the 
uranium  phosphate  precipitated.  Hence  the  precaution 
in  such  cases  of  fixing  the  standard  of  the  solution,  not  by 
sodium,  but  calcium  phosphate.  Hence  we  consider 
Neubauer’s  method  as  little  adapted  for  the  diredt  deter¬ 
mination  of  the  phosphoric  acid  in  urines,  where  it  exists 
in  the  state  of  various  phosphates.  We  believe  that  its 
use  requires  in  a  general  manner  that  the  value  of  the 
uranium  solution  should  be  determined  by  means  of  the 
same  kind  of  salt  to  be  determined,  the  presence  of  am¬ 
monium  acetate  being  absolutely  avoided. 

Presence  of  Phosphorus  and  Iodine  in  Cod  Liver 
Oils. — P.  Carles. — When  these  oils  are  neutral  and  well 
filtered,  iodine  and  phosphorus  are  absent.  When  the  oils 
are  acid  these  bodies  are  found,  according  to  the  degree 
of  acidity,  in  milligrammes  and  tenths  of  milligrammes. 

Determination  of  Alkaloids  in  Cinchona  Barks. — 
M.  Fliickiger. — The  author  boils  20  grms.  of  the  bark, 
finely  powdered,  with  80  grms.  of  water.  To  the  cold 
decodtion  is  added  a  milk  of  lime  consisting  of  5  grms. 


lime  and  50  grms.  water.  The  mixture  is  evaporated  in 
the  water-bath  until  it  is  converted  by'  constant  stirring 
into  little  clots.  With  this  mixture  he  fills  a  continuous 
exhaustion  apparatus,  consisting  of  a  tube  of  glass 
2i  centimetres  in  length,  ifi  of  which  are  filled  up  with 
the  mixture,  which  rests  upon  a  disk  of  brass  pierced  with 
little  holes,  and  covered  with  a  circular  piece  of  filter- 
paper.  This  exhaustion  apparatus  is  secured  to  a  small 
flask  containing  ether,  and  heated  in  a  water-bath  at  a 
constant  temperature.  The  complete  exhaustion  of  the 
mixture  of  bark  and  lime  is  ascertained  by  collecting  a  few 
drops  of  ether  coming  from  the  percolator,  and  adding  to 
them  an  equal  volume  of  a  solution  of  332  milligrms. 
potassium  iodide  and  434  milligrms.  mercuric  iodide  in 
100  grms.  water.  The  solution  ought  not  to  become  turbid. 
At  the  end  of  the  operation  the  flask  which  contains  the 
quinine  dissolved  in  ether  receives  36  c.c.  of  a  decinormal 
solution  of  hydrochloric  acid  (3'65  grms.  HC1  per  litre). 
The  ether  is  distilled,  and  hydrochloric  acid  is  again  added 
until  the  solution  becomes  acid.  It  is  then  filtered,  and  to 
the  cold  liquid  is  added  40  c.c.  of  a  decinormal  soda  solution 
(4  grms.  caustic  soda  per  litre).  The  supernatant  liquid 
is  allowed  to  stand  till  it  becomes  clear,  and  there  is  then 
added  to  it  soda-lye  at  specific  gravity  1-3  till  no  further 
precipitate  is  produced.  The  precipitate  is  washed  upon 
the  filter  with  cold  water  until  the.  washings  no  longer  cause 
any  turbidity  in  a  clear  solution  of  quinine  sulphate  satu¬ 
rated  in  the  cold.  The  precipitate  is  pressed  between 
leaves  of  filter-paper,  and  dried  in  the  air.  It  is  then 
detached  from  the  paper,  dried  on  a  watch-glass  over  sul¬ 
phuric  acid,  and  lastly  in  the  water-bath  at  ioo°.  The 
produdt  should  be  at  least  600  milligrms.  if  the  bark  con¬ 
tains  3  per  cent  of  alkaloids.  But  this  precipitate  is  not 
pure  quinine.  To  estimate  the  proportion  of  other  alka¬ 
loids  the  quinine  obtained  is  boiled  in  thirty  times  its 
weight  of  water  for  an  hour  and  filtered.  On  cooling 
quinine  hydrate  is  deposited.  To  5  parts  of  the  decanted 
liquid  there  is  added  1  part  of  chlorine  water  and  a  drop 
of  ammonia.  If  it  is  quinine  a  fine  green  colour  will  be 
produced.  The  dry  alkaloid  is  soluble  in  twenty  times  its 
weight  of  ether  if  it  is  pure  quinine. 


Moniteur  Scientifique,  Quesneville. 

March,  1882. 

Cotarnine. — E.  von  Gerichten. 

Codeine. — Same  author. 

Morphine. —  MM.  von  Gerichten  and  Schrotter. 

Trimethylenic  Alcohol  and  Trimethylene. — August 
Freund. — These  four  papers  are  translations  from  Liebig's 
Annalen  and  from  the  Berichte  dev  Deutschen  Client . 
Gesellschaft. 

Preparation  of  Compounds  of  Caesium  and  Rubi¬ 
dium. — Dr.  Karl  Settarberg. — Already  noticed. 

“  Disinfection ”  of  Alcohols  of  Bad  Flavour. — L. 
Naudin. — Already  noticed. 

Industrial  Society  of  Mulhouse. — Meeting  of  Feb. 
8th. — MM.  Schaeffer  and  Dollfus  reported  on  their  ex¬ 
amination  of  the  decolourised  blood  albumen  of  Hofmeyer 
and  Co.  It  dissolves  in  water  without  residue,  but  it 
becomes  slightly  coloured  on  steaming  ;  more  than  egg- 
albumen  though  less  than  the  ordinary  blood-albumen. 
M.  Schaeffer  reported  that  jute  bleached  on  the  principle 
of  Cross  and  Bevan  is  much  less  darkened  by  steaming 
than  that  done  by  the  old  process. 

Chloroform  as  an  Anaesthetic. — M.  Yvon. 

New  Method  of  Purifying  Chloroform. — M.  Yvon. 

Observations  on  Chloroform  intended  for  Anae¬ 
sthetic  Purposes. — M.  Regnauld. — These  papers  are 
taken  from  the  Journal  de  Pharmacie  et  Chemie. 

Applications  of  Tannin, — Juste  Kcechlin. — Reserved 
for  insertion  at  length. 


I  Chemical  News 
1  April  21, 1882. 
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Chemical  Notices  from  Foreign  Sources. 


Fixation  of  Alumina  as  a  Discharge  on  Indigo- 
Blue  by  means  of  Aluminium  Chloride. — G.  Saget. — 
Reserved  for  insertion  at  length. 

Researches  on  Atropine. — Dr.  L.  Pesci. — From  the 
Gazzetta  Chimica  Italiana. 


Revue  Universelle  des  Mines ,  de  la  Metallurgies  &c., 
No.  1,  January  and  February,  1882. 

This  issue  contains  no  original  chemical  matter. 


Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  9,  1882. 

Stability  of  Cupric  Hydrate. — D.  Tommasi. — The 
author  gives  his  results  in  a  tabular  form.  A  solution  of 
manganese  sulphate  at  0^30  per  cent  prevents  cupric 
hydrate  frcm  losing  its  water,  even  if  heated  to  iooc. 

Medical  Electricity. — This  paper  cannot  be  intelli¬ 
gibly  reproduced  without  the  five  accompanying  illustra" 
tions. 

Illumination  of  Conservatories  by  the  Electric 
Light. — The  naked  rays  of  the  electric  light  were  found 
injurious  ;  after  passing  through  glass  globes  they  ceased 
to  have  any  hurtful  action  upon  plants,  but  their  efficacy 
was  not  great.  Nocturnal  illumination  is  not  fatal  to 
plants,  but  there  is  no  proof  that  it  is  beneficial.  Upon 
the  whole  the  results  obtained  at  the  Palace  of  Industry 
are  not  favourable. 

No.  10,  1882. 

A  Summary  of  the  Procedures  for  Preventing  the 
Oxidation  of  Iron  and  Steel. — An  account  of  the 
arrangements  of  a  company  formed  for  utilising  the  inven¬ 
tions  of  Barff  and  Bower,  the  ultimate  credit  of  which  is 
ascribed  to  Lavoisier. 

The  Arrangement  of  a  Manganese  Battery  the  Salts 
of  which  are  Regenerated. — J.  Rousse. — The  battery  in 
question  is  a  Bunsen,  in  which  the  zinc  is  replaced  by 
ferromanganese,  containing  85  per  cent  of  manganese.  M. 
Rousse  also  proposes  a  nickel  battery  in  contact  with  sul¬ 
phuric  acid  or  ammonium  sulphate.  He  also  uses,  instead 
of  the  zinc  in  a  Bunsen  battery,  an  alloy  of  zinc  and  anti¬ 
mony,  known  as  Crookes’s  alloy. 

No.  12,  1882. 

Extra dtion  of  Zinc  by  Electricity. — An  account  of  the 
Letrange  process  applied  to  blende. 


Biedermann's  Central-Blatt  fur  Agrikultur-Chemie, 
Vol.  xi.,  Part  2. 

Changes  and  Effects  of  Water  in  Irrigation. — J. 
Konig  and  C.  Krauch. — This  memoir  gives  a  comparison 
of  the  systems  of  Petterssen,  Abel,  and  Vincent,  and  the 
common  superficial  system.  As  regards  the  manurial 
action  of  the  water,  the  absorptive  power  of  the  soil  is  less 
important  than  the  precipitation  of  suspended  particles; 
and  the  direct  reception  of  the  dissolved  nutritive  matter 
by  the  plants.  The  only  plant-food  retained  by  the  soil 
itself  is  potash.  The  water  employed  does  not  seem  to 
have  been  sewage. 

Composition  and  Use  of  Falasco. — Prof.  F.  Sestini. 
— Falasco  is  a  mixture  of  swam-plants,  used  in  Italy  as 
manure. 

Manurial  Experiments  on  Barren  Heath-Soils. — 
Prof.  A.  Meyer. — The  cost  of  manuring  was  in  no  case 
compensated  by  the  increased  yield.  Plots  left  un¬ 
manured  and  those  which  received  only  potassium  chlo¬ 
ride  yielded  substantially  nothing.  After  bone-dust  the 
harvest  was  little  better.  The  addition  of  peat-earth  and 
of  green  manures  gave  the  best  result. 


Presence  of  Phosphoric  Acid  in  the  Urine  of  the 
Herbivora. — Dr.  de  Leeuw. — The  channel  through  which 
phosphoric  acid  is  excreted  depends  on  its  relative  propor¬ 
tion  to  the  lime  in  the  food. 

Digestibility  of  Certain  Foreign  Oil  Cakes. — E.  v. 
Wolff. — The  author  assigns  the  first  rank  to  earth-nut 
cake  ( Arachis  liypogcea) ;  then  follow  cotton-seed,  sesame, 
and  sunflower  seed  cakes.  Cocoa-nut  cake  approaches 
more  to  palm  oil  cake. 

Influence  of  Space  upon  the  Development  and  the 
Yield  of  Crops. — Prof.  E.  Wollny. — A  very  extensive 
memoir,  from  which  it  appears  that  the  quality  of  grain  is 
best  when  the  plants  stand  sparsely.  In  root-crops  the 
roots  or  tubers  are  within  certain  limits  larger,  the  larger 
the  space  allotted  to  each  plant.  The  production  of  plants 
in  general  increases  with  the  size  of  the  space,  that  is,  the 
seed  reproduces  itself  in  a  higher  ratio.  Want  of  room 
deprives  plants  of  a  sufficiency  of  light,  heat,  and  moisture, 
and  promotes  the  adtion  of  parasites. 

Milk  and  its  Analysis. — In  determining  the  moisture 
in  milk,  Marpmann  proposes  to  place  it  upon  cotton-wool 
in  a  chloride  of  calcium  tube  and  draw  warm  air  over  it. 
The  moisture  is  expelled  in  ten  to  fifteen  minutes,  and  the 
fat  may  be  extracted  from  the  dry  residue  by  means  of 
benzol.  The  cotton-wool  must  have  been  previously  freed 
from  grease. 

Bulletin  de  la  Societe  Chitnique  de  Paris, 

Tome  37,  No.  5,  1882. 

Chromic  Acid  and  the  Chromates. — Maurice  Prud- 
homme  and  F.  Binder. — The  authors  give  two  formulae  to 
represent  the  double  decomposition  between  potassium 
bichromate  and  the  salts  of  the  diatomic  metals.  In  case 
of  the  salts  of  barium  there  are  formed  neutral  barium 
chromate,  potassium  chloride,  and  free  chromic  acid, 
which  is  easily  detected  by  means  of  barium  peroxide  and 
ether.  The  solution  of  chromic  acid  in  addition  to  potas¬ 
sium  chloride  can  contain  merely  barium  chloride  or 
potassium  bichromate,  but  after  a  time  it  deposits  a  small 
quantity  of  neutral  barium  chromate,  previously  held  in 
solution.  In  Warington’s  process  for  preparing  chromic 
acid  by  means  of  potassium  bichromate  and  sulphuric 
acid,  an  excess  of  barium  bichromate  is  added  to  eliminate 
the  excess  of  sulphuric  acid  and  potassium  bisulphate. 
But  this  body  is  possibly  produced  by  the  adtion  of  chromic 
acid  upon  the  neutral  chromate,  but  not  by  double  decom¬ 
position,  and  the  process  of  purification  seems  open  to 
criticism.  This  method  of  preparation  is  a  new  proof  in 
support  of  the  constitution  of  potassium  bichromate,  which 
may  be  considered  as  a  molecular  compound  of  neutral 
chromate  and  chromic  acid  easily  displaceable. 

Adtion  of  Time  upon  Ferric  Hydrate. — D.  Tommasi 
and  G.  Pellizzari. — Already  noticed. 

Stability  of  Cupric  Hydrate. — D.  Tommasi. 

A  New  Class  of  Borotungstates. — D.  Klein. — The 
author  has  obtained  and  analysed  the  boro-quatuor-deci- 
tungstates  of  sodium  (disodic),  barium,  potassium,  silver, 
as  also  certain  double  salts. 

Quinoleine  derived  from  Cinchonine. — CEchsner  de 
Coninck. — The  quinoleine  obtained  has  a  pleasant  odour; 
its  density  at  o°=x,io55;  under  a  pressure  of  775  m  m.  it 
boils  at  236°  to  237°.  The  boiling  temperature  of  synthetic 
quinoleine  is  variously  stated  at  228°  and  2320. 

No.  6,  1882. 

This  issue  contains  no  orginal  communications. 


V erhandlungen  des  Vereins  zur  Beforderung  des 
Gewerbfleisses.  March,  1882. 

This  part  contains  no  chemical  papers! 


Meetings  Joy  the  Week. 
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MISCELLANEOUS. 


Royal  Institution. — The  following  are  the  probable 
arrangements  for  the  Friday  Evening  Meetings  after 
Easter  : — 

April  21st. — Prof.  Dewar,  “  Experimental  Researches  of 
Henri  Ste. -Claire  Deville,  Hon.M.R.I.” 

April  28th. — Prof.  Abel,  “  Some  Dangerous  Properties 
of  Dusts.” 

May  5th. — Prof.  R.  Grant,  “  The  Proper  Motions  of  the 
Stars.” 

May  12th. — A.  G.  Vernon  Harcourt,  “  The  Relative 
Value  of  Different  Modes  of  Lighting.” 

May  19th. — Sir  Frederick  Bramwell. 

May  26th. — Sir  Henry  S.  Maine,  “  Sacred  Laws  of  the 
Hindus.” 

June  2nd. — H.  H.  Statham,  “  The  Intellectual  Basis  of 
Music.” 

Tune  gth. — Prof.  Burdon  Sanderson,  “  The  Excitability 
of  Plants. 


MEETINGS  FOR  THE  WEEK. 


Monday,  24th.— Medical,  8.30. 

-  Philosophical  Club,  6.30.  (Anniversary.) 

Tuesday,  25th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Royal  Institution,  3.  “History  of  Customs  and 

Beliefs,”  by  Dr.  E.  D.  Tylor, 

-  Society  of  Arts,  8.  ‘‘ The  Character  and  Social  In¬ 
dustries  of  the  Inhabitants  of  China,  Japan,  and 
Formosa,”  by  Lieut,  the  Hon.  Henry  N.  Shore. 

■ - -  Anthropological  Institute,  8.  “  Exhibition  of  Pottery 

from  Silesia,”  by  General  Pitt  Rivers,  F.R.S,  “  On 
the  Aboriginal  Inhabitants  of  the  Andaman  Islands, 
Part  II.,”  by  E.  H.  Man. 

Wednesday, 26th. — Geological,  8. 

-  Society  of  Arts,  8.  Telephonic  Communication,”  by 

Lieut.-Col.  C.  E.  Webber,  R.E. 

-  London  Institution,  12.  (Anniversary.) 

Thursday,  27th. — Royal,  4.30. 

-  Royal  Institution,  3.  “  The  Metals,”  by  Prof. 

Dewar. 

-  Society  of  Arts,  8.  “  The  Manufacture  of  Steel 

from  Phosphoric  Pig-iron,”  by  S.  G.  Thomas, 
F.C.S.,  and  Percy  C.  Gilchrist,  F.C.S. 

Friday,  28th. — Royal  Institution,  8.  “  Some  Dangerous ’Properties 
of  Dusts,”  by  Professor  Abel,  at  9  p.m. 

-  Society  of  Arts,  8.  “National  Necessities  as  the 

Bases  of  National  Education,”  by  Dr.  Richardson, 
F.R.S. 

-  Quekett  Microscopical  Club,  8. 

Saturday,  29th. — Royal  Institution,  3.  “History  of  the  Science  of 
Politics,”  by  Mr.  F.  Pollock. 


^R.  J.  S.  MERRY* 
ASSAYER  AND  ANALI YTCAL  CHEMIST 

SWANSEA. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  1  20,  Water  Lane,  Tower 
Street  E.C.,  who  hold  stock  ready  or  delivery 


THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


CHARGES  FOR  ADVERTISEMENTS. 


Five  lines  in  column  (about  10  words  to  line'  o 

Each  additional  line . 0 

Wholecolumn  . .  ..  ..  1 

Whole  page . . 3 

A  reduction  made  for  a  series  of  insertions 
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Cheques  and  Post-Office  Orders,  crossed  “London  and  County 
Bank,”  payable  to  the  order  of  William  Crookes. 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C, 


gERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  everyconvenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 .  Berners-street  W. 


PATENT  BULGE  BARREL  MACHINE. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool, 


PHENYLENE  BROWN, 

A  NEW  &  GREATLY  IMPROVED  MANUFACTURE. 

Two  Distinct  Shades — Red  and  Yellow— Perfect  Solubility. 

THOMAS  &  DOWER,  Limited, 
ANILINE  DYE  MANUFACTURERS, 
GARRATT  LANE,  TOOTING,  S.W. 

FLETCHER'S  PATENT 

AUTOMATON  BLOWPIPE. 


This  at  once  supersedes  the  whole  of  the  patterns  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfectly  adapted  for  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  or  hand  blowpipe  as  desired,  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET  WARRINGTON 


iy8 


A  dvertisements 


(  Chemical  News 

l  April  2i,  1882. 


IRISH  HILL  BAUXITE  (Alum  Clay). 


Tee  IRISH  HILL  MINING  CO.  are  new,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  IPIIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
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Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL.  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant.  _  . 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleac'ning-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 


BAILEY’S 

LOW  LIFT  STEAM  JET  PUMPS, 

(HALLAM’S  PATENT) 

For  Lifting  Water  from  Wells ,  Steam  Ships,  Tanks, 
Rivers,  Reservoirs,  &c. 
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are  all 
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W.  H.  BAILEY  and  CO.,  Engineers,  &c., 
ALBION  WORKS,  SALFORD,  MANCHESTER. 


PUZEY’S  LUMINOUS  POWDER 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


Can  be  obtained  at 
31,  Aldermanbury,  London. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 
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ON  CRYSTALLISED  ANHYDROUS 
GRAPE-SUGAR. 

By  ARNO  BEHR,  Ph.D. 

Anhydrous  grape-sugar  in  a  state  of  purity  has  so  far 
only  been  obtained  from  an  alcoholic  solution.  Two  years 
ago  F.  Soxhlet  found  that  the  best  solvent  for  it  is  rnethylic 
alcohol,  from  which  much  larger  and  better  developed 
crystals  can  be  obtained  than  from  the  solution  in  ethylic 
alcohol.  I  have  found  that  it  can  even  more  easily  be 
prepared  from  a  watery  solution. 

The  principle  that  a  crystal  introduced  into  the  super¬ 
saturated  solution  of  the  same  substance  induces  crystal¬ 
lisation,  has  long  been  applied  to  the  practice  of  grape- 
sugar  manufacture.  In  order  to  hasten  the  hardening  of 
the  sugar,  a  certain  quantity  of  the  already  hardened  sugar 
of  a  previous  operation  is  stirred  into  the  mass.  But  as 
the  ordinary  commercial  grape-sugar  always  contains  the 
hydrate,  the  crystallisation  so  obtained  is  also  that  of  the 
hydrate.  I  put  the  question  to  myself,  What  would 
happen  if,  instead  of  the  hydrate,  I  introduced  the  crystal¬ 
lised  anhydrous  sugar  into  a  concentrated  solution  of 
ordinary  grape-sugar.  I  tried  the  experiment  and  must 
confess  that  I  had  not  much  hope  that  anything  else  but 
crystallised  hydrate  would  be  the  result,  for  I  expected  to 
see  the  anhydride  transformed  into  the  hydrate  within  the 
watery  solution.  I  was  agreeably  surprised  when,  on  the 
next  morning,  I  found  the  glass  filled  with  a  neat  crystal¬ 
lisation  of  anhydrous  grape-sugar,  from  which  the  liquid 
part  could  be  easily  drained.-  The  few  crystals  of  anhy¬ 
dride,  far  from  being  transformed  into  the  hydrate,  had 
induced  an  ample  crystallisation  of  their  kind.  The  ex¬ 
planation  of  this  faCt  is  found  in  the  following : — In  its 
crystalline  form  anhydrous  grape-sugar  is  not  deliquescent, 
even  in  very  moist  weather,  and  it  is  stable  in  compara¬ 
tively  dilute  solutions  of  grape-sugar.  I  have  kept  crystals 
exposed  to  the  atmosphere  of  the  laboratory  for 
months  and  during  moist  w'eather  without  seeing  them 
lose  their  sharp  outlines  and  bright  appearance,  and  I 
have  repeatedly  found  the  syrup  drained  from  a  crystal¬ 
lisation  of  anhydrous  sugar  to  contain  as  much  as  26  per 
cent  of  water.  The  limits  of  concentration,  within  which 
this  crystallisation  can  be  obtained,  are  rather  wide,  but 
in  order  to  secure  a  good  result  the  solution  ought  to  con¬ 
tain  from  12  to  15  per  cent  of  water.  It  is  well  not  to 
allow  the  mass  to  cool  rapidly  or  the  temperature  to  fall 
much  below  30°  C.  ;  for  at  a  lower  temperature,  and  before 
the  remaining  syrup  has  been  diluted  by  the  separation  of 
the  anhydrous  crystals,  concentrated  solutions  are  rather 
viscous,  and  this  viscosity  prevents  a  free  crystallisation. 
A  good  temperature  is  30°  to  40°  C.  The  time  within 
which  the  crystallisation  is  completed  varies  between  half 
a  day  and  several  weeks,  according  to  the  purity  of  the 
mass. 

Though  it  is  always  well,  in  order  to  secure  a  uniform 
and  speedy  crystallisation,  to  start  it  by  the  introduction 
of  some  crystals,  yet  it  is  possible,  and,  for  sugars  of  high 
purity,  quite  easy,  to  obtain  the  same  crystallisation  by 
simply  keeping  the  concentrated  solutions  at  a  tempera¬ 
ture  of  about  30°  C.  for  some  time.  Under  these  circum¬ 
stances  a  crystallisation  of  anhydrous  grape-sugar  takes 
place.  This  behaviour  of  grape-sugar  is  also  unexpected. 
Soxhlet,  who,  a  short  time  ago,  took  out  patents  in  differ¬ 
ent  countries  for  the  refining  of  grape-sugar  by  means  of 
alcoholic  liquids,  and  for  the  production  of  a  hard  crystal¬ 
lised  grape-sugar,  describes  one  of  his  products  expressly7 
as  the  hydrate  of  the  formula  CgHiaOg-j- H30  ;  yet  he  con. 


centrates  highly  a  solution  of  very  pure  grape-sugar,  and 
allows  it  to  crystallise  at  an  elevated  temperature.  I  have 
failed,  under  the  conditions  of  my  experiments,  to  obtain 
the  hydrate,  but  that  it  is  possible  for  the  hydrate  to  crystal¬ 
lise  in  large  and  well-developed  crystals  has  been  esta¬ 
blished  in  1877  by  Halse  and  Steiner,  who  analysed  a 
crystallised  hydrate  of  grape-sugar,  of  which  some  crystals 
weighed  4  to  3  grms.,  and  which  was  readily  .taken  for 
cane-sugar.  This  grape-sugar  had  made  the  voyage  from 
England  to  Australia  and  back,  and  during  this  time  had 
undergone  the  transformation. 

A  product  which  has  for  some  time  played  an  important 
part  in  the  literature  of  this  subject,  is  Anthon’s  hard 
crystallised  grape-sugar.  As  early  as  1857,  Anthon,  in 
Prague,  prepared  a  very  pure  sugar  by  crystallising  and 
pressing  the  hydrate.  He  then  melted  the  press -cakes 
without  addition  of  water,  and  allowed  the  mass  to  solidify 
in  moulds.  He  obtained  crystalline  masses,  which,  accord¬ 
ing  to  his  analysis,  contained  4 ‘7  per  cent  of  water,  and 
for  which  he  claimed  the  constitution  of  a  half  hydrate  of 
grape-sugar  of  the  formula  2(C6Hi206)  +  H20.  As  he  did 
not  drain  his  crystals,  he  certainly  had  nothing  but  a 
mixture  of  anhydrous  sugar  and  the  hydrate,  the  surplus 
water  of  the  hydrate  having  been  evaporated  during  the 
melting.  This  has  already  been  suggested  by  Stohmann 
in  the  latest  German  edition  of  “  Muspratt’s  Chemistry,” 
(vi. ,  2077b 

Crystallised  anhydrous  grape-sugar,  such  as  I  have  pre¬ 
pared  from  a  watery  solution,  has  the  following  proper¬ 
ties: — Dried  at  30°  to  40°  C.,  it  does  not  retain  more  than 
o'2  per  cent  of  moisture,  the  moisture  determination  being 
made  at  130°  C.  It  shows  a  neutral  reaction  with  sensi¬ 
tive  litmus-paper.  It  melts  in  a  capillary  tube  between 
1410  and  1450  C.  It  was  tested  in  the  polariscope,  and 
showed  bi-rotation.  Landolt  in  his  book  on  the  optical 
rotatory  power  of  organic  substances  (“Braunschweig,” 
1879,  p.  184)  gives  32-68  grms.  as  the  amount  of  pure 
grape-sugar,  which,  taken  instead  of  the  normal  weight  of 
cane-sugar,  should  show  100  on  the  scale  of  a  Ventzke- 
Soleil  instrument.  It  was  found  that,  if  this  amount  was 
rapidly  dissolved  in  cold  water  and  immediately  polarised, 
it  showed  a  polarisation  varying  between  202  and  204  :  if 
it  was  allowed  to  stand  for  twenty-four  hours,  iox  to  102. 
This  difference  is  mainly  due  to  an  error  in  Landolt’s 
figure.  This  figure  is  calculated  from  an  assumed  specific 
rotation  of  an  =53'o.  This  is  correct  only  for  a  concen¬ 
tration  of  10  grms.  of  sugar  in  100  c.m.  of  solution  ;  but 
for  a  concentration  of  32-68  grms,  in  100  c.m.,  an  becomes 
=  53 '57,  according  to  Tollens’s  determinations.  Therefore, 
32-68  grms.  ought  to  polarise  ioi'i,  while  the  observed 
polarisation  for  mono-rotation  was  101  to  102. 

These  are  the  faCts  so  far  as  they  refer  to  chemistry  ; 
but  in  view  of  the  increasing  importance  of  grape-sugar 
as  an  article  of  general  consumption,  I  wish  to  add  a  few 
remarks  with  reference  to  the  industrial  application  of 
these  observations. 

In  the  ordinary  process  of  the  manufacture  of  grape- 
sugar  from  starch  the  conditions  are  such  that  the  re¬ 
sulting  product  is  always  far  from  being  pure  grape-sugar, 
however  pure  the  starch  from  which  it  was  derived  may 
have  been.  Though  a  good  method  for  the  quantitative 
determination  of  starch  consists  in  its  conversion  with  a 
mineral  acid  and  subsequent  determination  with  Fehling’s 
solution,  yet  in  practice  a  smooth  and  complete  conversion 
is  not  attainable.  The  reason  for  this  difference  l;es  in 
the  faCt  that  the  chemist,  for  a  complete  conversion,  works 
with  a  very  diluted  solution,  while  the  manufacturer 
necessarily  works  with  solutions  of  higher  density.  At  a 
higher  density,  however,  the  acid  seems  to  aCt  on  the  sugar 
already  formed,  and  before  all  the  dextrin  is  converted 
into  sugar  the  sugar  itself  is  partially  converted  into 
something  else,  which  constitutes  an  impurity  of  the  final 
product.  So  far  we  know  very  little  about  the  nature  of 
these  impurities  of  commercial  grape-sugar,  but  several 
chemists  have  asserted  that  the  residues  which  remain 
\  after  fermentation  and  distillation  are  more  or  less  in- 
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urious  to  the  human  system.  This  subject,  though,  re¬ 
quires  a  more  complete  investigation.  As  the  piincipal 
use  of  all  the  grape-sugar  produced  is  that  which  is  made 
of  it  in  the  manufadhire  of  fermented  beverages,  beer,  and 
wine,  it  is  easy  to  understand  the  rising  demand  for  a 
purer  article. 

F.  Anthon  has,  twenty  years  ago,  called  attention  to 
the  disadvantages  arising  from  the  use  of  impure  grape- 
sugar  in  wine-making,  and  suggested  a  remedy.  His  sug¬ 
gestion  was  to  refine  the  ordinary  grape-sugar  by  crystal¬ 
lisation,  and  the  use  of  a  centrifugal  machine  for  the  re¬ 
moval  of  the  liquid  impurities.  He  modified  this  process 
in  so  far  as  he  used  a  strong  press  instead  of  a  centrifugal 
machine,  and  according  to  the  testimony  of  several  che¬ 
mists  really  produced  an  article  of  remarkable  purity. 
His  process  seems  to  have  never  been  used  for  any  length 
of  time  on  an  extensive  scale. 

Fouchard  had  already,  in  1853,  manufactured  a  refined 
grape-sugar  by  allowing  grape-sugar  solutions  to  crystallise 
in  barrels,  and  then  withdrawing  the  liquid  portion  through 
a  number  of  holes  in  the  bottoms  of  the  barrels. 

Though  the  principle  of  these  refining  processes  is  cor¬ 
rect,  yet  there  is  a  difficulty  inherent  in  it,  which  arises 
from  the  form  and  nature  of  the  crystals  in  which  the  sugar 
solidifies.  Under  ordinary  circumstances  grape-sugar 
crystallises  from  a  watery  solution  as  the  hydrate  in  the 
shape  of  very  fine  tablets,  which  are  mostly  grouped 
spherically.  Owing  to  the  fineness  of  the  tablets  and  the 
capillary  attraction  it  is  difficult  to  remove  the  impure 
mother-liquor  sufficiently  from  the  crystals  by  means  of 
a  centrifugal  machine,  and  even  with  a  hydraulic  press 
high  purity  cannot  be  obtained  together  with  a  large  yield. 
It  is  different  with  the  crystals  of  anhydrous  grape-sugar. 
They  are  of  a  prismatic  shape,  and  form  loose  aggregations, 
from  which  the  syrup  can  be  easily  removed  by  centrifugal 
force,  and  which  lend  themselves  to  a  treatment  of  draining 
and  washing  very  similar  to  that  of  cane-sugar.  Under 
these  circumstances  it  is  possible  to  produce  a  grape-sugar 
which  compares  in  purity  with  block  and  granulated  cane- 
sugar.  A  number  of  applications  for  such  an  article 
readily  suggest  themselves.  The  confedlioner,  the 
druggist,  the  manufacturer  of  condensed  milk  may  use  it. 
In  the  preparation  of  certain  wines  it  can  safely  take  the 
place  of  cane-sugar,  but  its  principal  use  ought  to  be  in 
the  kitchen  for  all  those  preparations  where  utmost  sweet¬ 
ness  is  not  sought  for.  It  is  not  so  well  suited  for  tea  or 
coffee,  though  it  does  not  quite  so  unfavourably  compare 
with  cane-sugar,  as  the  books  will  have  it.  To  obtain  a 
moderate  sweetness,  equal  to  that  produced  by  a  given 
amount  of  cane-sugar,  it  is  not  necessary  to  take  two-and- 
a  half  or  three  times  as  much  as  cane-sugar,  but  only 
about  one  and  two-thirds  times  the  quantity ;  at  least  I 
have  found  it  so,  and  so  have  some  of  my  friends. 

Jersey  City,  April,  1882, 
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General  Conclusions. 

Although  any  conclusions  that  we  have  ourselves  drawn 
from  the  large  body  of  fadls  we  have  placed  before 
you,  would,  in  whatever  form  expressed,  receive  doubtless 
that  measure  of  consideration  to  which  their  greater 

*  Report  presented  to  the  Right  Honourable  the  President  of  the 
Local  Government  Board,  on  the  Composition  and  Quality  of  Daily 
Samples  of  Water  supplied  to  London  during  the  year  1881. 
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or  less  accordance  with  the  fadls  would  entitle  them,  yet 
inasmuch  as  the  conclusions  to  which  we  have  come 
in  1881  are  in  complete  agreement  with  those  arrived  at 
by  the  Royal  Commission  on  Water  Supply,  who  made 
their  report  in  1869,  we  prefer,  in  view  of  a  possible  impu¬ 
tation  of  personal  bias,  to  express  cur  conclusions  in  the 
form  of  extradls  from  that  report,  rather  than  by  the  use 
of  any  language  of  our  own.  This  Commission,  which 
was  presided  over  by  the  Duke  of  Richmond,  consisted, 
in  addition,  of  the  then  Chairman  of  the  Metropolitan 
Board  of  Works,  of  an  Alderman  of  the  City  of  London, 
and  of  three  eminent  professional  men.  Their  report,  we 
would  remind  you,  constitutes  the  most  recent  report 
having  a  judicial  character*  which  has  been  made  on  the 
subjedt  of  Water  supply  ;  and  its  conclusions  are  entirely 
at  one  with  those  of  a  previous  report  made  by  a 
Committee  of  the  House  of  Commons,  appointed  to 
enquire  generally  into  the  operations  and  results  of 
the  Metropolis  Water  Adt,  1852. 

Extracts  from  the  Report  of  the  Royal  Commission 
on  Water  Supply. — 1869. 

Par.  128. — “  This  Committee  (that  of  the  House  of 
Commons],  of  which  Mr.  Ayrton  was  Chairman,  inquired 
fully  into  the  whole  subjedt,  and  reported  at  the  end  of 
June, 1867. 

“As  to  the  main  question,  they  declared  they  were 
satisfied  that  both  the  quantity  and  quality  of  the 
water  supplied  from  the  Thames  were  so  far  satisfadtory 
that  there  was  no  ground  for  disturbing  the  arrangements 
made  under  the  Adt  of  1852,  and  that  any  attempt  to  do 
so  would  only  end  in  entailing  a  waste  of  capital  and  an 
unnecessary  charge  upon  the  owners  and  occupiers 
of  property  in  the  Metropolis. 

“  The  water  of  the  Lee  they  found  not  only  wholesome, 
but  comparing  favourably  with  that  supplied  to  other 
places.  They  agreed  with  the  Rivers’  Commission  that 
it  was  liable  to  serious  contamination,  but  they  suggested 
certain  alterations  in  the  remedial  measures  proposed 
(see  next  paragraph),  and  expressed  their  opinion  that 
when  these  were  carried  out  the  water  supplied  by 
the  Companies  would  be  of  an  unquestionable  cbaradter. 

Par.  129. — “In  1868  an  Adt  (31  and  32  Vidt.,  cap.  154) 
was  passed,  to  make  better  provision  for  the  preservation 
and  improvement  of  the  River  Lee  and  its  tributaries. 
It  was  analogous  to  the  Thames  Conservancy  Adt  of 
1866,  altering  the  constitution  of  the  managing  body, 
and  rendering  illegal  the  admission  of  sewage  or  offensive 
matter  into  the  river,  except  in  the  case  of  certain  towns 
where  measures  had  been  adopted  for  its  purification. 

Par.  149. — “  It  admits  of  no  question  that  the  Metro¬ 
polis  ought  to  be  supplied  with  water  that  is  perfedtly 

wholesome  in  quality . And  if  it  could  be 

clearly  proved  that  either  now,  or  in  a  proximate  future, 
wholesome  water  could  not  be  obtained  from  the  Thames 
basin,  the  question  of  the  abandonment  of  the  source 

would  demand  prompt  attention . We  have 

endeavoured  to  get  the  best  information  possible,  from 
scientific  men  of  the  highest  reputation,  and  who  have  had 
the  best  means  of  making  themselves  acquainted  with  the 
subjedt,  and  we  have  given  their  evidence  its  due  weight ; 
but  we  have  also  been  obliged  on  some  points  to  rely  on 
other  considerations  in  arriving  at  our  decision. 

Par.  180. — “But  though  for  these  reasons  we  believe 
that  the  organic  contamination  of  the  Thames  is  much 
less  than  is  commonly  imagined,  still  it  would  be 
sufficient  to  do  great  mischief,  were  it  not  for  a  most 
beneficial  provision  of  nature  for  effedting  spontaneously 

the  purification  of  the  streams . The  organic 

compounds  dissolved  in  water  appear  to  be  of  very 

*  The  late  Rivers  Pollution  Commission,  some  cf  whose  reports 
touch  incidentally  on  the  question  of  water  supply,  consisted  during  the 
greater  part  of  its  existence  of  two  persons  only,  a  well-known 
agriculturist,  and  the  eminent  chemist  whose  monthly  reports  to  the 
Registrar-General  were,  in  respedt  to  their  mode  of  statement  and 
inferences,  made  the  subjedt  of  unfavourable  comment  by  the 
Commission  on  Water  Supply. 
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unstable  constitution,  and  to  be  very  easily  decomposed, 
the  great  agent  in  their  decompostion  being  oxygen,  and 
the  process  being  considerably  hastened  by  the  motion  of 

the  water . This  purifying  process  is  not 

a  mere  theoretical  speculation  ;  we  have  abundant  practi¬ 
cal  evidence,  which  we  shall  hereafter  refer  to,  of  its  real 
adtion  on  the  Thames  and  other  rivers. 

Par.  181. — “It  does  not  follow  that  all  organic  matter 
in  water  is  prejudicial ;  great  mistakes  have  arisen  on  this 
point,  as  it  is  often  given  out  that  the  very  suspicion 
of  organic  contents  of  any  kind  in  a  drinking  water  should 
disqualify  it  for  use.  But  almost  all  our  drinks  other  than 
water  owe  their  distinctive  qualities  to  the  varieties 
of  their  organic  contents,  and  hence  it  is  clear  that 
the  presence  of  organic  matter  per  se  is  not  necessarily 
prejudicial.  It  is,  however,  necessary  in  potable  waters 
which  contain  organic  matter  carefully  to  distinguish 
between  such  combinations  as  are  innocent  and  such  as 
are  noxious ;  and  here  lies  one  of  the  greatest  difficulties. 

Par.  193. — “Although  these  analyses  of  Thames  waters 
(those  made  for  the  Commission  by  Drs.  Frankland 
and  Odling  jointly)  will  require  repetition  and  extension 
before  the  exaCt  value  of  all  the  faCts  can  be  determined, 
yet  as  they  relate  to  the  river  at  one  season,  they  may  be 
accepted  as  relatively  correCt,  and  they  are  sufficient 
to  show  at  least  not  only  the  absence  of  any  increase  of 
objectionable  matter  in  the  river  from  Lechlade  to 
Hampton,  but  that  the  variations  in  the  quality,  which 
commence  at  Lechlade,  after  showing  several  temporary 
changes  in  many  parts  of  the  river’s  course,  fall  at 
Hampton  in  general  to  a  point  as  low  as  at  Lechlade,* 
and  in  one  respeCt,  viz.  the  organic  nitrogen,  to  a  point 
even  lower. 

Par.  194. — “ . And  further,  we  cannot  but 

consider  it  unphilosophical  when,  in  addition  to  treating 
as  “  impurities  ”  substances  perfectly  harmless  even 
in  much  larger  quantities,  the  minute  quantities  present 
in  a  gallon,  or  any  other  small  measure  of  water,  are 
multiplied  by  taking  masses  of  water  such  as  the 
individual  never  has  to  deal  with,  and  given  to  the  public 
in  figures  so  large  as  tend  to  cause  misconception 
and  perhaps  unnecessary  alarm  in  the  minds  of  those  not 
conversant  with  all  the  conditions  of  the  case.  It  would 
be  as  just  to  speak  of  the  small  proportion  of  carbonic  acid 
present  in  the  atmosphere,  equally  in  populous  cities  and 
in  the  Alps,  as  an  impurity,  and  to  startle  those 
unacquainted  with  the  subject  by  giving  in  some  large 
figures  the  total  quantity  of  that  gas  present  in  the 
atmosphere  of  London. 

“ . Few  waters  are  free  from  organic 

matter,  but  all  organic  matter  is  not  objectionable  in 
small  quantities. 

“It  is  contended,  and  no  doubt  with  truth,  knowing 
beforehand  the  probabilities  of  the  case,  that  although  the 
soft  waters  of  the  mountainous  districts  of  England 
and  Wales  contain  as  much  organic  matter  as  the 
Thames  water,  there  is  an  essential  difference  in  its 
quality.  Still  the  evidence  is  by  no  means  conclusive 
even  on  this  point.  Whilst  on  the  one  hand  there  is 
clearly  far  less  objectionable  matter  introduced  into 
the  former,  on  the  other  hand  the  remarkable  power 
of  oxidation  possessed  by  running  water,  admitted  more 
or  less  by  all  chemists,  so  destroys  and  removes  organic 
matter  that  the  water  regains  in  great  measure  its  original 
purity,  either  unassisted  or  else  further  aided  by  filtration. 

Par.  214. — “  The  evidence  we  have  collected  on  this 
subject  (that  of  the  organic  impurities)  presents  great 
diversities  of  opinion  ;  but  there  is  one  result  which, 
we  think,  is  clearly  deducible  from  the  fads  before 
us,  namely,  that  in  the  present  state  of  chemical  science, 
analysis  fails  to  discover,  in  properly  filtered  Thames 
water,  anything  positively  deleterious  to  health.  What¬ 
ever  may  be  the  difference  of  opinion  with  respeCt  to 
the  time  required  for  the  removal  of  all  the  objectionable 

*  Lechlade,  where  the  main  stream  of  the  Thames  is  formed,  | 
is  situated  116  miles  above  Hampton.  1 


organic  matter,  all  the  chemists  agree  that  in  Thames 
water,  taken  from  the  present  source  and  properly  filtered, 
all  such  matter  has  disappeared,  and  that  the  resulting 
compounds,  such  as  nitrates,  &c.,  remaining  therein  are 
innocuous  and  harmless. 

“  Having  carefully  considered  all  the  information  we 
have  been  able  to  collect,  we  see  no  evidence  to  lead  us 
to  believe  that  the  water  now  supplied  by  the  Companies 
is  not  generally  good  and  wholesome. 

Par.  217. — “  We  are  of  opinion  that,  when  efficient 
measures  (referring  to  the  ACts  of  1866  for  the  Thames 
and  of  1868  for  the  Lee)  are  adopted  for  excluding 
the  sewage  and  other  pollutions  from  the  Thames 
and  the  Lee,  and  their  tributaries,  and  for  ensuring 
perfect  filtration,  water  taken  from  the  present  sources 
will  be  perfectly  wholesome  and  of  suitable  quality  for  the 
supply  of  the  Metropolis. 

Par.  260. — “We  are  of  opinion: — That  there  is  no 
evidence  to  lead  us  to  believe  that  the  water  now  supplied 
by  the  companies  is  not  generally  good  and  wholesome.” 

To  these  extracts  from  the  Commission’s  Report  we 
will  add  only  a  few  words,  in  yet  further  deprecation 
of  the  alarmist  statements,  chemical  and  hygienic,  so 
frequently  made  with  regard  to  London  water.  And 
we  would  first  call  attention  to  what  is  indeed  a  matter  of 
common  knowledge,  namely,  that  the  natural  conditions 
of  river  life,  irrespective  of  drainage  from  houses  and 
cultivated  land,  are  on  the  one  hand  constantly  furnishing 
organic  matter  to  the  river  water,  and  on  the  other 
hand  as  constantly  destroying  this  organic  matter,  so  as 
to  keep  down  any  excess.  It  thus  happens  that  a  small 
proportion  of  organic  matter,  appreciably  greater  in  winter 
than  in  summer,  occurs  as  a  normal  constituent  of  most 
river  waters;  a  constituent,  however,  which,  as  pointed 
out  by  the  Water  Supply  Commission,  there  is  not 
any  reason  to  regard  as  objectionable.  And  indeed  it  has 
not,  we  believe,  been  suggested  that  Thames  water, 
at  Lechlade  for  instance,  would  be  unsuitable  for  town 
supply  by  reason  of  its  containing  a  small  proportion  of 
organic  matter  ;  any  more  than  that  Thirlmere  Lake  and 
Loch  Katrine  waters  are  unsuitable  for  town  supply 
by  reason  of  their  containing  a  similar  small  proportion  of 
organic  matter.  But  at  the  Companies’  intake  at  Hamp¬ 
ton,  the  organic  matter  in  the  water  of  the  river  is, 
in  respeCt  to  quantity,  admittedly  not  in  excess  of  that  in 
the  water  at  Lechlade ;  while,  as  regards  the  nature 
or  quality  of  the  organic  matter  at  the  two  points  of  the 
river,  it  is  unquestionable,  as  affirmed  by  the  Water 
Supply  Commission,  that  mere  chemistry,  however  refined, 
has  not  been  able  to  distinquish  a  difference,  or  even 
to  establish  the  presumption  of  a  difference.  Of  course, 
in  a  strictly  chemical  sense,  the  small  proportion  of 
organic  matter  present  in  Thames  water  at  Lechlade  as  at 
Hampton,  is  an  “  impurity”;  but  only  in  the  same  sense 
that  the  vivifying  oxygen  by  which  Thames  water  is 
so  abundantly  aerated  is  also  an  impurity.  And,  in 
common  with  the  Water  Supply  Commission,  we  take  it 
as  manifest  that  this  applicability  of  the  word  “  impurity  ” 
in  a  strictly  limited  and  esoteric  sense  does  not  justify  its 
use  in  a  popular  sense  ;  and  we  maintain  further,  that  the 
natural  increase  according  to  season,  in  the  proportion  of 
a  minute  and  objectionable  constituent  of  river  water  as 
of  lake  water  does  not  justify  the  river  water*  being 
stigmatised  from  time  to  time  as  largely  “  polluted.” 
But  despite  of  all  protests,  this  unfounded  use  of  the 
words  “  impurity  ”  and  “  pollution  ”  will  doubtless  be 
continued  for  some  time  “  to  startle  those  unacquainted 
with  the  subject.”  Sooner  or  later,  however,  we  venture 
to  think  that  these  scarecrow  terms  will  follow  in  the 


*  It  is  easy  enough,  by  selecting  the  period,  criterion,  standard,  and 
instances,  to  make  a  comparison  that  will  exhibit  any  particular 
waters  in  a  position  of  bad  pre-eminence.  Thus  in  the  month  of 
August,  the  organic  matter,  or  so-called  “  pollution,”  alike  of  the  Bir¬ 
mingham  Corporation’s  water  and  of  the  Glasgow  Corporation's 
water,  was,  according  to  the  figures  given  in  the  Registrar  General’s 
Report,  twice  as  great  as  that  of  the  New  River  Company’s  water 
although,  indeed,  attention  was  not  called  to  the  circumstance. 


182 


London  Water  Supply. 


I  Chemical  News  , 
t  April  28,  i88i. 


wake  of  their  fellow  expression,  “  previous  sewage  con¬ 
tamination,”  which,  no  longer  serving  to  point  a  moral  in 
the  right  direction,  has  been  judjciously  though  tardily 
abandoned. 

But  irrespective  of  chemistry,  is  there  any  evidence  to 
show  that  the  Companies’  water,  supplied  as  it  is  to 
a  population  of  several  millions  of  people,  is  injurious  to 
their  health,  or  that  it  constitutes  a  means  of  spreading 
typhoid  or  other  diseases.  The  answer  to  this  question, 
must,  it  would  seem,  be  sought  for  in  statistics — not 
indeed  in  selected  statistics  of  short  periods,  as  of  a  week 
or  fortnight’s  duration,  but  in  statistics  made  out  on 
a  sufficiently  extensive  scale  to  exclude  those  erroneous 
inferences  to  which  limited  statistics  are  so  especially 
liable.  The  answer  afforded  by  statistics  of  this  character 


has  been  made  the  subject  of  detailed  investigation  by  one 
of  ourselves  (Dr.  Meymott  Tidy),  and  we  reproduce, 
together  with  his  remarks  thereon,  two  Tables  which 
he  published  in  the  Journal  of  the  Chemical  Society 
for  May,  1880.  So  far  as  we  know  their  accuracy 
has  never  been  challenged  : — 

“Let  us  compare  the  statistics  of  death  in  towns 
supplied  by  river  water,  with  those  of  towns  supplied  by 
deep  well  and  spring  waters.  I  have  devoted  much  time 
time  to  this  question,  and  in  the  endeavour  to  obtain 
a  large  body  of  faCts  upon  which  to  draw  some  conclusions, 
I  have  taken  the  statistics  for  10  years  of  18  towns 
supplied  by  well  and  spring  water,  to  compare  with 
the  same  10  years’  statistics  of  18  towns  supplied  by  river 
water.  My  results  are  stated  in  the  following  Table: — 


Table  showing  the  average  death-rate,  and  the  number  of  deaths,  &c.,  from  various  diseases  during 
xo  years  in  18  towns  supplied  by  deep  well  or  spring  water,  and  in  18  towns  (omitting  London) 
supplied  by  river  water. 

Estimated  Average  Disease  of 


Population. 

Death-rate, 

Diphtheria. 

Fever. 

Diarrhcea. 

Cholera. 

Kidneys. 

18  towns  supplied  by  wells 

.  .  889,340 

22-72 

1508 

7549 

9982 

632 

2851 

18  towns  supplied  by  rivers 

..  911,742 

22-66 

1329 

8321 

7goo 

1046 

2811 

Table  deduced  from  the  above,  showing  the  deaths  per  year- 

estimated  population. 

Diphtheria.  Fever. 


from  the  several  causes  per  xooo  of  the 

Disease  of 

Diarrhcea.  Cholera.  Kidneys. 


18  towns  supplied  by  wells .  0-1695  0-8488 

18  towns  supplied  by  rivers  ..  ..  0-1457  0-9126 


X'1223  0-0710  0-3205 

08664  0-1147  0-3083 


Tables  showing  the  Average  Rates  of  Mortality  per  Thousand  of  the  Population  for  the 
Ten  Years  1868  to  1877,  in  the  Several  Districts  in  London  and  the  Neighbourhood. 


Compiled  by  Mr.  Baldwin 


Name  of 
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•5 
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Lambeth  .. 

£ 

Lambeth, and  Southwark  and  )  R. 
Vauxhall  Water  Companies  f  ^  55 

<u 
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Wandsworth 

Southwark  and  Vauxhall,] 
and  Lambeth  Water  Cos.) 
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Totals  .. 

74‘57 

43-15 

Average  . .  . . 
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21-57 

Greenwich . . 

Kent  Water  Company 

37'65 

22-76 

Woolwich  . . 

Kent  Water  Company 

37’38 

20'2X 

Totals  .. 

75'°3 

42-97 

Average  . . 

37"5* 

21-48 

Camberwell 

Lambeth,  Southwark,  and' 
Vauxhall,  and  Kent  Com¬ 
panies  (Kent  Company  in 

■  36-20 

20-73 

Lewisham . . 

part  of  Peckham) 

Lambeth  and  Kent  Water 
Companies . 

•  3iA2 

15-82 

Totals  .. 

67-62 

36-55 

Average  . . 

33'8i 

18-27 

London  .. 

357° 
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Latham,  C.E.,  F.G.S.,  &c. 
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0-02 
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I"°5 
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009 
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These  details,  which,  let  me  add,  have  been  tested  in 
a  variety  of  ways,  are  remarkable.  The  18  well  towns 
had  an  estimated  population  of  889.000,  and  the  18  river 
towns  a  population  of  gn,ooo.  In  population,  therefore, 
they  were  closely  comparable.  The  well  towns  had  an 
average  death-rate  of  2272  per  1000,  and  the  river  towns 
a  death-rate  of  22  66,  a  difference  of  O'o6  in  favour  of 
rivers  as  a  water  supply  over  wells.  Analysing  the  details, 
wells  have  the  advantage  in  deaths  from  fever  in  the  pro¬ 
portion  of  8-488  per  1000  against  9-126  per  1000  in  the 
case  of  rivers.  Similarly  in  the  case  of  cholera,  wells 
stand  before  rivers  in  the  proportion  of  07x0  deaths  per 
1000  in  the  well  towns  against  1-147  *n  r'ver  towns.  On 
the  other  hand,  river  towns  show  to  advantage  in  diphtheria, 
1-457  deaths  per  1000  being  registered  in  river  towns 
against  1-695  in  well  towns.  The  difference  is  most  re¬ 
markable  in  the  case  of  diarrhoea,  for  in  river  towns  8-644 
deaths  per  1000  are  recorded,  whilst  in  well  towns  we 
have  an  average  of  11-223  deaths  per  1000.  It  is  worthy 
of  note,  in  passing,  that  deaths  from  diseases  of  the 
kidneys  are  as  nearly  as  possible  alike  in  both. 

“  At  any  rate  these  statistics,  as  they  are  on  a  very  ex¬ 
tensive  scale,  prove  tolerably  conclusively,  it  appears  to 
me,  that  there  is  no  evidence  to  show  any  manifest  differ¬ 
ence  in  the  matter  of  health  between  towns  supplied  by 
wells  and  those  by  rivers. 

“Again,  we  have  in  London  certain  places  supplied 
with  river  water,  a  second  series  supplied  with  deep  chalk 
water,  and  a  third  series  supplied  with  a  mixture  of  river 
and  chalk  water.  It  is  worth  our  while  to  compare  the 
death  statistics  of  these  districts  one  with  another.  Again 
I  am  indebted  to  Mr.  Baldwin  Latham  for  the  Table  (see 
p.  182),  the  details  of  which  I  have  myself  verified.  (1.) 
Lambeth  and  Wandsworth  have  been  seledted  as  districts 
supplied  with  river  water  only,  by  the  Lambeth  and  the 
Southwark  and  Vauxhall  Water  Companies  ;  (2.)  Green¬ 
wich  and  Woolwich,  as  fairly  comparable  districts,  sup¬ 
plied  entirely  with  chalk  water  by  the  Kent  Water  Com¬ 
pany  ;  and  (3)  Camberwell  and  Lewisham  have  been  taken 
as  districts  supplied  partly  by  a  company  deriving  their 
supply  from  a  river  (both  the  Lambeth  and  the  Southwark 
and  Vauxhall  in  the  case  of  Camberwell,  and  the  Lambeth 
only  in  the  case  of  Lewisham)  and  partly  with  chalk  water. 
The  average  of  ten  years  has  been  taken,  and  the  results 
show  that  the  death-rate  from  all  causes  in  the  river 
districts  and  the  death-rate  in  the  well  distridts  are  prac¬ 
tically  identical,  whilst  the  death-rate  of  those  districts 
receiving  a  mixed  supply  is  manifestly  less  than  either. 
But  what  is  more  remarkable  still  is,  that  the  death-rate 
from  enteric  fever,  from  scarlatina,  from  diarrhoea,  from 
diphtheria,  and  from  dysentery  is  in  each  case  slightly 
lower  in  the  districts  supplied  with  river  water  than  in 
the  districts  supplied  with  well  water,  whilst  so  far  as 
cholera  is  concerned  the  returns  in  both  are  identical.” 

Taking  into  consideration  the  results  of  our  extensive 
series  of  chemical  analyses  of  the  water  supplied  to  London, 
and  the  fadt  that  the  death-rates  of  well-water  towns  and 
river-water  towns  are  pradtically  alike,  and  of  the  further 
fadt  that  in  the  Metropolis  there  is  very  little  to  choose, 
judged  by  mortality,  between  distridts  supplied  with  deep- 
well  water  and  distridts  supplied  with  river  water,  any 
slight  difference  being  in  favour  of  the  distridts  supplied 
with  river  water,  we  are  of  opinion  that  the  filtered  water 
of  the  Thames  and  Lee  is  unimpeachable  in  respedt  of  its 
wholesomeness  and  suitability  for  town  supply. 

We  have  the  honour  to  remain,  Sir, 

Your  obedient  Servants, 

W.  Crookes, 

W.  Odling, 

C.  Meymott  Tidy. 


Reactions  of  Urine  after  U se  of  Balsam  of  Copaiba. 
— M.  Thoms. — In  searching  for  uroxanthine  or  indican  in 
urine,  the  similar  readtion  obtained  after  the  use  of  copaiba 
should  be  taken  into  consideration, — Journ .  de  Phartnacie. 


183 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday,  April  20,  1882. 


Dr.  Gilbert,  F.  R.S.,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time  : — 
W.  L.  Goodwin,  R.  N.  Wolfenden. 

Dr.  Ramsay  then  read  a  paper  “  On  the  Atomic  Volume 
of  Iodine.”  The  author  has  determined  the  atomic  volume 
of  boiling  iodine.  The  experiment  was  somewhat  difficult 
owing  to  the  opacity  of  iodine  vapour  ;  the  results  of  four 
experiments  were  34'07,  39-27,  35'62,  3779,  the  mean 
being  36'6g,  with  a  probable  error  of  o 7749.  The  numbers 
deduced  by  Kopp  and  Thorpe  from  the  molecular  volumes 
of  compounds  containing  iodine  were  respectively  37-2 
and  36.  The  author  concludes  that  it  may  therefore  be 
accepted  as  proved  that  elements  in  compounds  occupy 
the  same  volume  as  elements  in  the  free  state.  Thus,  the 
following  elements  give  values  in  the  free  and  combined 
states  respectively  : — Bromine,  27-13,  28-1  ;  iodine,  36-69, 
36-6  ;  sulphur,  21-6,  22-6  ;  phosphorus,  20-9,  20-7.  Nitric 
peroxide  also  gives  values — free,  32-0,  and  combined,  31-5. 

Dr.  Ramsay  then  read  a  second  communication,  “  On 
Molecular  Volumes .”  The  author  compares  the  two  well- 
known  statements  of  Kopp — x.  In  homologous  compounds 
for  each  increase  of  CH2  the  molecular  volume  increases 
by  a  mean  value  of  22.  2.  Carbon  (C)  can  replace  hy¬ 

drogen  (H2)  without  change  of  molecular  volume,  with 
the  antagonistic  theory  of  Schrceder,  which  maybe  shortly 
summed  up  in  the  two  statements  :  All  elements  occupy 
the  same  bulk,  or  a  multiple  of  that  bulk,  named  a  “  stere”; 
and  the  stere  is  a  variable  quantity.  Both  these  theories 
involve  an  unwarrantable  assumption,  viz.,  that  the  atomic 
volumes  of  liquids  are  comparable  at  their  boiling-points 
under  equal  tensions.  The  author  then  proceeds  to  give 
experiments  designed  to  test  the  validity  of  this  assump¬ 
tion,  and  for  convenience  sake  confines  himself  to  the 
alterations  of  the  group  CH2.  In  the  first  table  the  values 
for  this  group  CH2  are  given  as  obtained  from  bodies  com¬ 
pared  at  the  boiling-point  under  a  pressure  of  760  m.m. ; 
the  values  in  12  cases  vary  from  18  03  to  23-23.  Great 
care  was  taken  to  ensure  the  purity  of  the  substances  em¬ 
ployed — water,  methyl  alcohol,  ethyl  alcohol,  ethyl  ether, 
isopropyl  alcohol,  isobutyl  alcohol,  methyl  acetate,  ethyl 
acetate,  isopropyl  acetate,  isobutyl  acetate,  amyl  acetate 
— and  to  ensure  the  accuracy  of  the  results  by  check  ex¬ 
periments.  It  is  obvious  from  the  numbers  obtained  that 
the  value  of  CH2  is  not  constant  at  the  boiling-point  under 
a  pressure  of  760  m.m.  The  next  step  was  to  ascertain 
whether  a  better  agreement  is  obtainable  at  pressures 
lower  or  higher  than  the  normal.  Tables  are  then  given 
which  indicate  the  volumes  at  pressures  {a)  below  the 
normal,  ( b )  at  pressures  above  the  normal,  but  below  10 
atmospheres,  (c)  at  pressures  up  to  the  critical  point.  A 
description  of  the  apparatus  with  which  the  results  were 
obtained  is  also  given.  A  study  of  these  numbers  shows 
(1)  that  the  value  of  the  group  CH2  becomes  less  constant 
the  higher  the  pressure.  Thus,  at  a  pressure  of  20  milli¬ 
metres,  it  varies  from  17  to  21 ;  at  760  m.m.,  from  18-03  to 
23-23;  at  5000  m.m.,  from  20-26  to  26  88 ;  at  30  atmo¬ 
spheres  from  26-1  to  54-3.  (2.)  That  as  a  rule  the  value 

of  CH2  increases  regularly  in  amount  with  the  increase 
of  tension.  (3.)  That  its  value,  as  deduced  from  methyl 
alcohol  and  water,  is  exceptional.  It  is  clear,  therefore, 
that  if  CH2  has  a  constant  value  at  any  temperature,  that 
temperature  must  be  very  low.  The  author  then  specu¬ 
lates  as  to  the  condition  of  matter,  which  renders  the  idea 
of  an  invariable  molecular  volume  tenable.  The  expres¬ 
sion  molecular  volume  means  not  merely  the  space 
occupied  by  the  molecules  themselves,  but  this  space  plus 
the  space  occupied  by  the  interstices  between  the  mole¬ 
cules,  and  the  variation  of  the  volume  of  the  group  CHg 
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is  probably  due  to  the  faCt  that  this  latter  space  is  not 
constant.  The  author  then  considers  the  case  of  sclids 
crystallising  in  similar  forms,  and  suggests  that  in  such 
cases  the  interstitial  spaces  are  probably  identical,  and  the 
observed  molecular  volumes  would  give  the  volumes  of 
the  molecules  plus  a  constant,  expressing  the  value  of  the 
interstitial  space ;  but  until  this  constant  is  determined 
no  definite  conclusion  can  be  drawn.  The  relative  pro¬ 
babilities  of  the  theories  of  Kopp  and  Schrceder  are  then 
indicated,  and  the  author  states  that  Schroeder’s  hypothesis 
is  untenable,  and  that  by  his  assumption  of  the  variability, 
within  limits  of  10  per  cent,  of  the  “  stere”  and  the  power 
of  doubling,  trebling,  and  quadrupling,  if  necessary,  the 
number  of  steres  assigned  to  any  element,  he  gives  to  his 
system  an  appearance  of  coincidence  with  experimental 
results  which  it  does  not  really  possess. 

Dr.  Japp  then  read  a  paper  “  On  the  Action  of  Acetone 
on  Phenanthraquinone,  both  alone  and  in  the  Presence  of 
Ammonia ,”  by  F.  R.  Japp  and  F.  W.  Streatfield.  In  a 
previous  paper  the  authors  studied  the  aCtion  of  phenan¬ 
thraquinone  in  the  presence  of  ammonia  on  aldehyds,  and 
in  the  present  paper  the  aCtion  of  these  two  bodies  on  the 
ketone-acetone,  is  investigated.  '  50  grms.  of  powdered 
phenanthraquinone  were  mixed  in  a  stout  flask  with 
60  grms.  of  acetone,  and  40  c.c.  of  strong  aqueous  am¬ 
monia  added.  The  flask  was  corked,  the  readtion  com¬ 
menced,  and  the  temperature  rose,  and  finally  a  white 
granular  crystalline  powder  separated  out  from  the  dark- 
coloured  supernatant  liquid.  The  substance  was  purified 
from  some  unaltered  quinone  ;  it  melted  with  decomposi¬ 
tion  at  about  130° ;  analysis  indicated  the  formula 
Ci7Hi5N02  ;  it  is  named  by  the  authors  acetonquinimide 
of  phenanthrene.  This  substance  dissolves  readily  in  cold 
concentrated  hydrochloric  acid,  yielding  a  pale  yellow 
solution,  which  becomes  green,  and  on,  standing,  deposits 
an  indigo-blue  substance.  When  much  water  is  added, 
colourless  needles  were  gradually  formed,  which,  after 
crystallisation  from  ether,  were  obtained  in  thin  colourless 
blades,  melting  at  89-5°  to  90°;  analysis  indicated  the 
formula  CI7Hi403  ;  it  is  named  acetonquin  of  phenan¬ 
threne.  If  oxalic  acid  be  used  instead  of  hydrochloric  acid 
the  same  substance,  Ci7Hi403,  is  formed,  but  there  is  no 
indigo-blue  deposit.  By  treating  this  compound,  CI7HI403, 
with  ammonia  the  original  substance,  Ci7H15N02,  is  re¬ 
formed.  By  heating,  CI7HI403  is  decomposed  into  phen¬ 
anthraquinone  and  acetone,  and  again  CI7HT403  can  be 
synthesised  by  heating  these  two  bodies  in  sealed  tubes  to 
200°.  The  authors  conclude  the  paper  with  some  con¬ 
siderations  on  the  constitution  of  phenanthraquinone. 

The  following  papers,  in  the  absence  of  the  authors, 
were  read  by  the  Secretary  : — 

“  A  Study  of  some  of  the  Earth  Metals  contained  in 
Samarskite ,”  by  H.  E.  Roscoe.  The  probable  existence 
of  a  new  metal  in  this  mineral  was  announced  by  Dela- 
fontaine  in  1878,  and  confirmed  by  him  shortly  afterwards, 
when  it  was  named  Philippium.  The  most  characteristic 
salt  is  the  soluble  formiate,  which  is  deposited  in  well- 
defined  rhombic  crystals,  and  indeed  is  the  only  means 
(except  its  constant  atomic  weight)  of  distinguishing  this 
metal  from  terbium  or  yttrium.  Terbium  formiate  is  a 
white  powder,  whilst  yttrium  formiate  is  much  more 
soluble,  and  usually  deliquescent.  The  author  has  investi¬ 
gated  the  subjedt,  starting  with  1500  grms.  of  samarskite  ; 
he  obtained  about  60  grms.  of  oxides,  containing  philip¬ 
pium,  terbium,  yttrium,  and  traces  of  erbium.  These 
oxides  were  converted  into  formiates,  and  a  most  elaborate 
series  of  fractional  precipitations,  &?.,  carried  out  in  order 
to  obtain  the  pure  philippium  salt,  but  the  author  entirely 
failed  in  procuring  an  oxide  having  an  unalterable  atomic 
weight  of  122.  The  numbers  varied  between  the  atomic 
weights  of  terbia  and  yttria.  The  following  conclusive 
experiment  was  then  tried  : — 3  grms.  of  terbia  having  an 
atomic  weight  of  i47'g  and  3  grms.  of  crude  yttria  with 
atomic  weight  101-4,  were  respectively  converted  into 
formiates.  Of  each  of  these  two  formiates,  two-thirds 
were  brought  into  solution  separately,  whilst  the  other 
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third  of  the  terbium  formiate  was  mixed  with  the  remaining 
third  of  yttrium  formiate,  and  the  mixture  dissolved.  Each 
of  the  three  solutions  was  then  mixed  with  an  equal  bulk 
of  alcohol  and  allowed  to  stand  for  the  same  length  of 
time.  The  two  solutions,  containing  respectively  terbia 
and  yttria,  gave  crystals  presenting  the  ordinary  appear¬ 
ances  of  formiates  of  terbia  and  yttria,  but  the  third  solu¬ 
tion,  containing  the  mixed  formiates,  deposited  rhombic 
prisms,  which  could  not  be  distinguished  from  the  sup¬ 
posed  formiate  of  philippium.  These  results  prove  that 
the  mixed  formiates  of  terbium  and  yttrium  are 
capable  of  crystallising  together  in  a  form  ascribed  to 
philippium. 

“  On  the  Spectrum  of  Terbium,''1  by  H.  E.  Roscoe  and 
A.  Schuster.  The  authors  have  mapped  carefully  the 
speCtrum  of  this  element.  A  Rutherford  grating  was  used. 
The  specimen  of  oxide,  which  ought  to  contain  philippium 
in  large  quantities,  should  that  element  exist,  showed,  with 
the  exception  of  one  line,  which  could  not  be  identified, 
only  lines  belonging  to  yttrium  or  terbium.  - 

“  On  the  Action  of  Thiopliosphoryl  Chloride  upon  Silver 
Nitrate,”  by  T.  E.  Thorpe  and  S.  Dyson.  The  authors 
hoped  by  the  above  reaction  to  form  a  mixed  anhydride, 
one  on  the  type  of  nitric  anhydride,  but  containing  some 
of  the  oxygen  replaced  by  sulphur.  No  such  body  was 
formed.  The  reaction  is — 

PSCl3  +  4AgN03  =  Ag3P04+AgCl+S02  +  2N0Cl-fN204. 
The  condensed  products  afterwards  unite  to  form — 
S205(N02)2. 

“  Note  on  the  Action  of  the  Oxychlorides  of  Sulphur  on 
Silver  Nitrate ,”  by  T.  E.  Thorpe. 

“  On  the  Behaviour  of  Zinc,  Magnesium,  and  Iron  as 
Reducing  Agents  with  Acidulated  Solutions  of  Ferric  Salts ,” 
by  T.  E.  Thorpe.  The  author  has  carefully  investigated 
the  conditions  which  accelerate  or  retard  the  reducing 
aCtion  of  the  above  metals.  The  maximum  reducing 
aCtion  possible  with  a  given  weight  of  zinc  is  obtained  by 
concentrating  the  ferric  sulphate  solution  and  diminishing 
the  amount  of  free  acid  ;  increase  of  temperature  aug¬ 
ments  the  reducing  aCtion.  Magnesium  is  similarly 
affeCted  by  varying  conditions,  but  is  inferior  in  reducing 
power  to  zinc.  In  the  case  of  iron,  increase  of  tempera¬ 
ture  apparently  decreases  the  reducing  powder. 

“  Experiments  on  the  Action  of  Potassium  Amalgam, 
Sulphuretted  Hydrogen,  and  Potassic  Hydrate,  respec¬ 
tively,  on  Tetra-  and  Penta-thionates  of  Potassium .”  by 
V.  Lewes.  Potassium  amalgam  aCts  upon  tetrathipnate, 
forming  hyposulphite  ;  if  the  amalgam  be  in  excess  some 
sulphide  is  also  formed  ;  similar  products  are  formed  with 
pentathionate.  Sulphuretted  hydrogen  with  tetrathionate 
forms  hyposulphite,  and  precipitates  sulphur.  Potassium 
hydrate  aCts  upon  pentathionate,  forming  hyposulphite, 
sulphite,  and  sulphur ;  with  tetrathionate,  sulphite  and 
hyposulphite  are  formed.  Most  of  these  reactions  have 
been  investigated  quantitatively. 

The  Society  then  adjourned  to  May  4,  when  Prof.  J. 
Dewar,  F.R.S.,will  deliver  a  leCture  “On  Recent  Develop¬ 
ments  of  the  Theory  of  Dissociation.” 


Experimental  Researches  on  the  Thermic  Conduc¬ 
tivity  of  Minerals  and  Rocks. — J.  Thoulet. — Among 
the  considerations  needful  for  ascertaining  the  mode  of 
formation  of  minerals  and  rocks,  one  of  the  most  im¬ 
portant  data  is  that  of  the  temperature  to  which  they  may 
be  brought  by  conveCtion.  The  author  names  “  thermic 
resistance  ”  the  time  required  for  a  constant  quantity  of 
heat  which  in  his  experiments  is  340,  proceeding  from  a 
source  at  100°  in  contact  with  the  lower  surface  of  a  rock, 
may  reach  the  upper  surface,  at  a  distance  of  o-oio  metre. 
This  thermic  resistance  is  a  function  of  the  coefficient  of 
conductivity,  as  defined  by  Fourier  and  Lame.  The 
novelty  of  the  author’s  method  is  the  substitution  of  a 
precise  evaluation  of  times  for  the  determination  of  tem¬ 
peratures. — Comptes  Rendus . 
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On  the  Present  Condition  of  the  Royal  Military  Academy, 
Woolwich.  By  an  Ex-Professor  (who  served  for  twenty- 
six  years.)  London:  Ballantyne,  Hanson,  and  Co. 

The  author  of  this  pamphlet,  Mr.  C.  L.  Bloxam,  has,  as 
a  teacher  of  chemistry  and  physics,  few  equals  and  no 
superior  in  the  United  Kingdom.  For  a  quarter  of  a  cen¬ 
tury  he  fulfilled  his  duties  at  the  Royal  Military  Academy 
ably  and  faithfully,  but  he  has  been  ultimately  compelled 
to  resign  because  the  authorities,  who  ought  to  have  sup¬ 
ported  him,  connived  at  disorder  and  tolerated  a  laxity  of 
condudt  on  the  part  of  the  students — we  beg  pardon, 
“  Gentlemen  Cadets  ” — which  to  our  non-official  mind 
seems  eminently  out  of  keeping  in  a  Military  College,  and 
which  would  not  be  tolerated  for  a  single  week  in  similar 
establishments  in  Germany,  or  even  in  France.  During 
the  first  fourteen  years  of  Mr.  Bloxam’s  long  term  of 
office  down  to  1870  everything  was  on  a  satisfactory 
footing.  “  The  cadets  were  paraded  and  marched  into 
the  ledture-room  in  charge  of  a  lieutenant,  who  remained 
throughout  the  lecture  in  order  to  command  silence  and 
attention.  The  Assistant  Inspector  also  attended  the 
lectures,  and  the  Inspector  of  Studies  was  a  frequent 
visitor  in  his  official  capacity.  The  Governor  would  gene¬ 
rally  give  the  sanction  of  his  presence  at  the  opening 
lecture  of  each  term  and  on  two  or  three  subsequent  occa¬ 
sions.”  The  result  of  such  arrangements  was  what  might 
naturally  be  expected.  The  cadets  saw  the  lectures 
regarded  by  the  heads  of  the  Academy  as  a  serious  and 
important  matter;  they  saw  the  Professors  treated  with 
respect,  and  they  shaped  their  own  conduct  accordingly. 
In  1870,  however,  a  so-called  “  reform  ”  was  inaugurated. 
It  was,  we  believe,  about  the  time  when  the  cats  at  the 
Royal  Dockyards  were  placed  upon  a  reduced  allowance 
of  meat  and  milk,  so  that  possibly  the  motive  may  have 
been  short-sighted  economy.  However  this  may  be,  “  the 
appointments  of  Inspector  and  Assistant  Inspetor  of 
Studies  were  abolished,  the  officer  in  charge  was  removed, 
the  Cadets  were  no  longer  marched  in,  and  a  circular  was 
addressed  to  the  Instrutors  admonishing  them  that  ‘  tat 
and  temper’ were  to  replace  the  officers  in  charge,  and 
that,  in  short,  military  discipline  would  cease  to  be  applied 
to  the  Cadets  in  hours  of  study,  and  the  Instrutors  would 
be  required  to  do  duty  as  ushers  in  an  ordinary  boarding 
school.”  We  find  it  difficult  to  restrain  our  “  temper  ”  on 
learning  the  indignity  thus  offered,  not  merely  to  the  per¬ 
son  of  Mr.  Bloxam,  but  to  a  professorial  chair  once  occu¬ 
pied  by  Faraday.  For  the  teachers  of  a  boarding-school, 
or  of  a  board-school,  it  may  be  praticable  to  combine  the 
twofold,  and  often  heterogeneous,  tasks  of  conveying  in- 
strution  and  maintaining  order.  But  to  force  the  latter 
task  upon  men  of  well-earned  eminence,  to  equip  Professor 
Bloxam  in  the  cocked  hat  of  Bumble,  is  an  outrage  to 
Science.  It  was  on  this  very  ground  that  we  felt  indig¬ 
nant  at  the  unworthy  treatment  offered  to  Professor  A.  H. 
Church  at  the  Cirencester  Agricultural  College.  He  and 
his  learned  colleagues  were  expedted  to  reside  on  the  pre¬ 
mises  that  they  might  take  a  part  in  the  enforcement  of 
discipline.  It  appears  that  the  clerical  Principal  of 
Cirencester  and  the  Military  Governor  of  Woolwich  agree 
in  the  degrading  estimate  they  put  upon  science  and  upon 
scientific  men.  It  is  utterly  impossible  for  any  Professor 
to  concentrate  his  attention  on  the  performance  of  experi¬ 
ments  which  if  negledted  may  prove  dangerous,  or  to 
engage  in  complicated  calculations  if  he  has  all  the  time 
to  be  on  the  watch  to  detedt  breaches  of  discipline  ;  if  he 
is  “  interrupted  by  a  shout  of  laughter  caused  by  the  cir¬ 
culation  of  an  obscene  jest or  has  to  “  break  off  in  the 
middle  of  a  chain  of  reasoning  in  order  to  discover  and 
place  in  arrest  the  originator  of  some  disturbance.” 

It  is  further  remarked  that  whilst  the  first  Governor 
under  the  “  new  system  ”  did  occasionally  visit  the  Che¬ 
mical  Ledture-room  and  Laboratory,  “  His  successor 


attended  one  Iedture  only,  and  on  no  other  occasion  visited 
the  chemical  class-rooms  whilst  the  Cadets  were  there. 
The  present  Governor  has  never  done  so  yet.” 

The  following  circumstance  is  exceedingly  significant. 
According  to  the  arrangements  made  in  1870,  the  Academy 
was  to  be  independently  inspedted  by  a  Board  of  Visitors, 
nominated  by  the  Secretary  of  State  for  War,  and  reporting 
to  him  yearly.  For  two  years  in  succession  Mr.  Bloxam 
had  the  opportunity  of  appearing  before  this  Board.  On 
the  second  occasion  he  “  called  the  attention  of  the  Board 
to  the  inexpediency  of  allowing  Cadets  to  obtain  leave 
from  the  Governor  to  absent  themselves  from  the  class  for 
cricket  or  football  matches  without  first  applying  for  the 
sandtion  of  the  Professor.”  Tnis  very  reasonable  remon¬ 
strance  was  attended  to,  and  has  been  adted  on  ever  since, 
with  good  iesults  as  far  as  discipline  is  concerned.  But 
the  writer  adds — “  I  have  never  since  had  the  opportunity 
given  me  of  meeting  the  Board  of  Visitors."  What  infer¬ 
ence  can  we  draw  but  that  the  Heads  of  the  Academy  do 
not  wish  to  enforce  good  order,  and  would  rather  under¬ 
mine  than  uphold  the  authority  of  the  instructors  ? 

As  further  instances  of  the  manner  in  which  Mr.  Bloxam 
has  been  treated  we  seledt  the  following : — He  had  to  make 
application  for  the  lobby  of  the  ledture-room  to  be  painted 
ofadaik  colour  in  order  to  obliterate  the  “  most  offen¬ 
sively  obscene  drawings  and  writings”  with  which  they 
had  been  decorated  by  the  Cadets  and  to  prevent  their  re- 
produdtion.  In  reply  to  his  request  for  this  lustration,  and 
for  a  general  cleaning  of  the  walls,  &c.,  of  the  laboratory 
and  ledture-room,  he  received  a  verbal  message  that  there 
were  no  funds  available  !  He  was,  however,  graciously 
permitted  to  have  the  work  done  at  his  own  expense.  At 
the  time  of  this  “  lack  of  funds  ”  considerable  expenditure 
was  being  incurred  in  completing  a  luxurious  official  resi¬ 
dence  for  the  Governor.  He  applied  also  for  an  iron  rail 
to  be  fixed  in  front  of  the  ledture-table  “  to  prevent  the 
damage  to  apparatus  and  the  abstradtion  of  specimens,  due 
to  the  disorderly  condudt  of  the  Cadets.”  This  request 
was  refused,  and  Mr.  Bloxam  had  to  have  the  rail  put  up 
at  his  own  cost  ! 

On  one  occasion  some  of  the  Cadets  in  passing  from 
the  laboratory  through  the  ledture-room  turned  on  more 
than  a  dozen  gas-taps.  The  premises  were  filled  with  an 
explosive  mixture,  and  had  anyone  entered  with  a  light 
the  east  wing  of  the  Academy  would  have  been  a  wreck. 
No  investigation  was  held,  and  no  punishment  was  in- 
flidted  for  this  offence,  though  Mr.  Bloxam  made  it  the 
subjedt  of  a  prompt  and  urgent  report. 

As  one  of  the  many  evil  results  of  the  new  system,  the 
Professor  was  obliged  to  discontinue  the  viva  voce  exami¬ 
nation  with  which  he  had  heretofore  supplemented  each 
Iedture,  since  the  cadets  only  took  it  as  an  opportunity  for 
“  chaff.” 

In  1880  he  addressed  to  the  Governor  a  very  temperate 
letter,  pointing  out  the  unsatisfactory  position  of  the  class 
arrangements,  and  making  certain  very  serious  allegations. 
If  his  statements  had  been  doubted  they  should  have  been 
at  least  enquired  into.  This  letter  was  not  even  acknow¬ 
ledged  ! 

Ultimately  Prof.  Bloxam  determined  to  resign,  and 
though  requested  to  remain  for  one  year  longer  from 
February  8th  of  the  present  year,  he  carried  out  his  inten¬ 
tion.  We  think  all  persons  capable  of  reasoning,  if  they 
read  his  pamphlet,  will  agree  with  us  that  the  treatment 
he  has  received  for  the  last  ten  years  has  been  simply 
disgraceful.  What  justification  or  palliation  of  their  con¬ 
duct  the  introducers  and  upholders  of  the  new  “  system” 

(?  un-system),  and  the  recent  Governors  of  the  Academy 
have  to  offer  is  to  us  a  mystery.  If  they  wished  to  incul¬ 
cate  insubordination  and  turbulence  in  the  future  holders 
of  Her  Majesty’s  Commission  ;  if  they  sought  to  render 
it  impossible  for  officers  of  the  Royal  Engineers  and  the 
Artillery  to  acquire  that  knowledge  of  chemistry  and  phy¬ 
sics  which  are  felt  to  be  needed  in  modern  warfare 
they  could  but  have  adted  as  they  have  done.  But  if 
they  considered  ledtures  and  laboratory  work  a  farce, 
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or  if  they  doubted  Professor  Bloxam’s  competence, 
why  did  they  ask  him  to  continue  his  services  ? 
Their  condudt  seems  a  sad  blend  of  official  insolence  and 
negledt  of  obvious  duty.  We  hope  that  public  opinion 
will  speak  on  this  suhjedt  in  tones  which  cannot  be  mis¬ 
taken. 

As  regards  the  economy  achieved  by  suppressing  the 
offices  of  the  Inspector  of  Studies  and  his  Assistant,  it 
is  interesting  to  note  that  the  salary  of  the  Governor, 
which  in  1878  was  ^1500,  was  last  year  raised  to  £ 2000 , 
whilst  that  of  the  Secretary,  which  was  £400  in  1878, 
was  advanced  at  the  same  time  to  ^700 ! 


CORRESPONDENCE. 


ESTIMATION  OF  NITRIC  AND  NITROUS 
NITROGEN  IN  THE  STATE  OF  AMMONIA. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  Chemical  News,  vol.  xlv.,  p.  159,  there  is 
a  note  by  Mr.  Hugo  Tamm,  upon  the  estimation"  of 
nitric  and  nitrous  nitrogen  by  conversion  into  ammonia 
during  an  ordinary  combustion  analysis,  the  author  slightly 
altering  the  well-known  soda-lime  method  by  addition  of 
acetate  of  soda. 

Having  worked  much  and  long  upon  this  question  of 
estimation  of  nitro-nitrogen  by  combustion,  I  am  astonished 
at  the  confident  expressions  used  by  Mr.  Tamm.  Having 
met  with  many  failures,  and  numerous,  though  almost 
complete,  results  before  finding  a  process  which  could  be 
relied  upon,  to  be  yet  told  that  an  agent- — acetate  of  soda, 
“dry”  ornot,  or  marsh-gas — could  be  employed  successfully 
whilst  I  had  tried  and  rejected  them  years  ago  as  un¬ 
reliable,  is  a  great  surprise.  Mr.  Tamm  also  tells  us  he 
would  certainly  have  succeeded  in  applying  the  reactions 
of  sulphide  of  sodium,  and  almost  dry  proto-sulphate  of 
iron,  &c.,  if  he  had  not  superseded  them  by  the  marsh- 
gas  and  soda-lime  method.  This  is  also  great  news,  as 
proto-sulphate  of  iron  was  tried  and  found  wanting  eight 
or  ten  years  ago  by  several  chemists. 

Permit  me  to  say  (as  part  of  the  results  of  over  800  com¬ 
bustions  on  this  subjedt),  for  the  information  of  Mr.  Tamm 
and  your  readers  in  general,  that,  roughly,  the  best  partial 
results  can  be  obtainedwith  crystallised  sulphide  of  sodium 
favourably  mixed  with  soda-lime  ;  90  to  97  per  cent  of  the 
nitrogen  can  be  estimated,  but  still  unreliably.  The  next 
generally  best  reagent  is  proto-sulphate,  or  proto-chloride 
of  iron,  crystallised,  and  duly  mixed  with  soda-lime,  but 
in  all  cases  “  dry,”  or  “  almost  dry,”  reagents  do  not  suc¬ 
ceed,  and,  even  in  the  published"  successful  method,  the 
presence  of  H20  is  essential  to  success,  and  it  is  for  that 
reason  that  ordinary  crystallised  hyposulphite  of  soda  is 
used. 

With  any  organic  matter,  whether  acetic  acid  as  an 
acetate,  or  other  acid,  neutral,  or  basic  body,  paitial  re¬ 
sults  only  can  be  obtained  depending  upon  the  degree  of 
intimate  admixture  of  the  reagent  with  the  substance 
analysed,  but  still  not  reliable  complete  results.  I  am 
sorry  to  say  this  in  the  face  of  Mr.  Tamm’s  assertions,  but 
one  cannot  resist  fadts  repeatedly  ascertained.  Perhaps 
Mr.  Tamm’s  method  has  been  undescribed,  but  we  can 
only  take  it  as  given  in  your  pages  ;  and,  anxious  to  see 
whether,  after  all,  simple  acetate  of  soda  and  soda-lime 
would  answer,  I  tried  Mr.  Tamm’s  method  exadtly'  as  given. 
I  used  about  f  grm.  of  pure  nitrate  of  soda  for  one  com¬ 
bustion,  and  obtained  as  a  result  9-21  per  cent  of  the 
nitrogen  estimated  against  16-47  Per  cent  the  nitrate  con¬ 
tained.  I  also  made  a  mixture  of  one  quarter  pure  sul¬ 
phate  of  ammonia,  one  quarter  pure  nitrate  of  soda,  and 
a  half  ordinary  superphosphate ;  beat  the  whole  into  a 
paste,  as  is  usual  for  a  superphosphate  analysis,  took  a 
portion  of  rather  under  a  gramme  for  analysis,  cut  it  up 
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fine  with  some  kaolin,  and  burnt  it  as  Tamm  diredts.  The 
mixture  contained  5-30  per  cent  nitrogen  as  ready-formed 
ammonia,  and  4-11  per  cent  of  nitrogen  as  nitrate;  to¬ 
gether  a  total  of  9-41  per  cent.  The  analysis  gave  a  re¬ 
sult  of  7-53  per  cent  only,  showing  a  deficit  of  2  per  cent ! 

I  hope  that  Mr.  Tamm  (whom  I  have  not  the  pleasure 
to  know  personally)  will  pardon  my  remarks,  which  are 
bond  fide,  but  having  worked  on  the  subjedt,  having  pub¬ 
lished  several  notes  thereupon  in  your  valuable  columns, 
I  am  naturally  interested  in  the  question,  and  if  Mr.  Tamm 
will  refer  to  the  Journal  of  the  Chemical  Society  for 
March,  1S81,  he  will  find  there  published  a  process — with 
results — for  the  estimation  of  nitro-nitrogen  by  combustion, 
which  answers  completely  with  pure  substances,  and  can 
be  applied  to  a  pasty  admixture  of  superphosphate. 
There  is  a  special  reason  for  dwelling  upon  this  point,  as 
it  was  difficult  to  get  over,  and  even  do  something  more. 
If  Mr.  Tamm  wishes,  I  will  forward  him  a  copy'  of  the  re¬ 
print,  with  also  some  results  not  therein  given  ;  and  finally 
I  will  mention  that  this  process  has  been  tried  by  chemists 
in  England  and  on  the  Continent,  and  found  satisfadtory. 
— I  am,  &c., 

John  Ruffle. 

April  18, 18S2. 


COMBINATION  OF  OXYGEN  AND  HYDROGEN 
UNDER  THE  INFLUENCE  OF  THE 
SILENT  DISCHARGE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Two  papers  appear  in  the  Comptes  Rendus  of  the 
French  Academy',  dated  November  28  and  Decembers, 
1881,  respectively,  by  MM.  Deherain  and  Maquenne.  The 
first  paper  describes  the  decomposition  of  water  in  partially 
exhausted  induction  tubes  under  the  influence  of  the 
eledtric  effluve  without  any  visible  spark.  The  second 
paper  describes  the  combination  of  oxygen  and  hydrogen 
gases  under  similar  conditions,  sometimes  attended  with 
explosion. 

Now,  in  a  paper  sent  by  me  to  the  Royal  Society  on 
October  8,  1881,  and  read  before  that  Society  last 
November,  but  which  for  some  reason  has  not  been  pub¬ 
lished,  the  following  paragraph  occurred  : — 

“  In  the  course  of  my  work  with  the  induced  current,  I 
incidentally  discovered  that  a  mixture  of  0  +  H2  may  be 
exploded  by  a  current  of  a  certain  intensity  without^  the 
agency  of  the  spark.  Probably  this  is  due  to  the  produc¬ 
tion  of  ozone  under  these  conditions.” 

I  therefore  beg  to  take  this  opportunity  of  claiming 
priority  in  the  observation  of  the  explosion  of  moist  oxygen 
and  hydrogen  gases  under  the  influence  of  the  effluve 
without  visible  sparks. — I  am,  &c., 

G.  Stillingfleet  Johnson. 

Chemical  Laboratory,  King’s  College,  W.C., 

April  21, 1882. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  ol  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Ilcbdomadaires  des  Stances,  de  V Academie 
des  Sciences.  No.  15,  April  10,  1882. 

The  Evaluation  of  Thermic  Conductivity  by  a 
Measurement  of  Times  during  the  Variable  State. — 
H.  Lagarde. — It  is  possible  with  two  plates  of  the  same 
substance,  differing  slightly  in  thickness,  to  find,  by  four 
determinations  of  time  rapidly  executed,  either  the  thermic 
resistance  or  the  coefficient  of  conductivity,  which  form 
an  important  characteristic  constant  for  various  substances. 


Chemical  Notices  from  Foreign  Sources. 
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Ele&rolysis. — D.  Tommasi. — The  author  demonstrates 
that  when  a  galvanic  current  traverses  several  ele&rolytes, 
in  order  that  there  may  be  decomposition,  the  quantity  of 
calories  produced  by  the  battery  should  be  equal  to  the 
sum  of  the  calories  absorbed  by  each  electrolyte  augmented 
by  the  calories  necessary  for  overcoming  the  total  resist¬ 
ance  of  the  electrolytes.  By  calories  produced  by  the 
battery  he  means  those  which  are  transmissible  to  the 
circuit.  He  has  also  collected  fads  concerning  the  ratio 
existing  between  the  calories  produced  by  the  battery  and 
the  calories  absorbed  by  several  votameters  containing 
water,  saline  solutions,  or  melted  salts. 

Researches  on  the  Solubility  of  the  Aluminates  of 
Lime  in  Water:  Influence  of  this  Solubility  upon 
the  Final  Setting  of  Hydraulic  Materials. — E.  Landrin. 
The  author  shows  that  the  calcium  aluminates  are  soluble 
in  water,  and  are  hurtful  in  hydraulic  cements.  Hence 
the  puzzolani,  which  contain  no  soluble  aluminates,  give 
excellent  results.  Ferric  oxide  plays  a  totally  negative 
part  in  the  setting  of  hydraulic  cements. 

Relation  between  Isomorphism,  Atomic  Weights, 
and  Comparative  Toxicity  in  Metallic  Salts. — J. 
Blake. — The  author  criticises  the  conclusions  drawn  by 
M.  Richet  from  his  experiments  on  fishes  placed  in  solu¬ 
tions  of  metallic  salts,  on  the  ground  that  poisonous  sub¬ 
stances,  if  brought  in  contad  with  mucous  membranes, 
ad  differently'  from  what  they  do  when  introduced  into  the 
blood.  It  must  also  be  remembered  that  different  salts 
have  very  different  coefficients  of  diffusion.  If  two  salts 
are  dissolved  in  water  in  the  same  proportion,  still 
if  they  come  in  contad  with  a  mucous  membrane  like 
that  which  covers  the  gills,  they  enter  the  blood  in  very 
different  proportions.  The  speed  with  which  the  salts, 
after  having  entered  into  the  blood,  are  eliminated  by  the 
kidneys  is  not  the  same,  and  the  local  adion  of  the  salts 
upon  the  tissue  of  the  gills  may  also  vitiate  any  conclusion 
as  to  the  relative  toxicity  of  the  metals  drawn  from  the 
experiments  of  M.  Richet. 

Certain  Physical  Properties  ofCamphor  Bichloride. 
—  MM.  P.  Cazeneuve  and  Didelot. — This  compound  is 
insoluble  in  water,  to  which  it  imparts,  however,  its  pecu¬ 
liar  odour.  It  is  slightly  soluble  in  cold  alcohol,  but  dis¬ 
solves  to  any  extent  at  the  boiling-point.  It  is  very' 
soluble  in  chloroform  and  in  carbon  bisulphide,  and  ex¬ 
tremely  soluble  in  ether,  liquefying  even  in  the  vapour  of 
ether.  From  this  solution  it  does  not  easily  crystallise,  the 
ether  being  retained  energetically.  Camphor  bichloride  is 
ifisoluble  in  acetic  acid,  in  which  camphor  dissolves.  It 
is  soluble  in  aldehyd,  forming  a  liquid  more  dense  than 
water.  The  specific  gravity  of  camphor  bichloride  is  4-2  ; 
its  melting-point  is  g6°. 

Peptones  and  Alkaloids.— C.  Tamet. — This  paper  is 
a  reply  to  that  of  M.  J.  Bechamp  in  the  last  number  of  the 
Comptes  Rendus. 


Moniteur  Scientifique ,  Quesneville. 

April,  1882. 

Azo-Colouring  Matters. — O.  Wallach.— An  account 
of  azo-benzin-resorcin  and  azo-toluen-resorcin,  taken  from 
the  Berlin  Berichte. 

Compounds  of  the  Indigotic  Group. — A.  Baeyer. — 
A  description  of  isatoger.ic  acid,  indoxylic  ether  and  acid, 
ethyl-indoxylic  acid,  nitroso-etbyl-indoxylic  acid,  indo- 
xyle,  ethyl-indoxyle,  indoxyl-sulphuric  acid,  and  disatogen, 
taken  from  the  Berlin  Berichte. 

Syntheses  by  means  of  Phenyl-acetylene. —  MM. 
Baeyer  and  Landsberg. 

A  New  Base  Homologous  with  Quinoline.  — MM. 
Doebner  and  Miller. — These  two  memoirs  are  also  taken 
from  the  Berlin  Berichte. 

Quinine  and  Quinidine. — Z.  H.  Skraup, — The  author 
treats  of  the  oxidation  of  quinine,  of  quinic  acid  and  its 
salts,  of  the  acetylisation  and  oxidation  of  quinic  acid,  of 


its  behaviour  with  hydrochloric  acid  with  the  formation  of 
xantho-quinic  acid,  and  the  aCtion  of  heat  upon  the  latter. 

Preparation  of  Colouring-Matters  by  the  ACtion  of 
Aromatic  Nitro-Derivatives  upon  Phenols  ana  Poly¬ 
atomic  Alcohols  in  Presence  of  Dehydrating  Agents. 
— H.  Brunner. — From  the  Berlin  Berichte. 

Apparatus  for  the  Distillation  of  Mercury  in  a 
Vacuum. — A.  W.  Wright. — This  paper,  taken  from  the 
American  Journal  of  Science,  cannot  be  intelligibly  re¬ 
produced  without  the  accompanying  illustration. 

The  Latest  Improvements  in  the  Manufacture  of 
Artificial  Indigo. — The  preparation  of  indigo  is  still  too 
costly',  and  its  use  in  printing  is  attended  with  such  in¬ 
conveniences  that  the  attempts  at  its  production  have  been 
for  the  present  discontinued  in  the  two  great  establish¬ 
ments  which  had  entered  upon  the  undertaking.  Among 
recent  improvements  have  been  the  replacement  of  the  oil 
of  bitter  almonds  and  acetic  anhydride  by  benzyline  bro¬ 
mide  or  chloride  and  anhydrous  sodium  acetate.  Cin¬ 
namic  acid  cannot  be  quantitatively  transformed  into 
ortho-nitro-cinnamic  acid,  which  alone  is  capable  of 
yielding  indigo.  A  quantity  of  the  para-  acid  is  formed  at 
the  same  time.  Indoine  is  a  new  compound  obtained  by 
M.  Baeyer  from  ortho-nitro-phenyl-propionic  acid.  It 
presents  certain  analogies  with  indigo,  but  is  yet  distinct. 

Anniversary  Banquet  to  M.  Chevreul. — On  March 
5th,  a  banquet  was  given  by  the  French  National  Society 
of  Agriculture  to  its  President,  M.  Chevreul,  in  comme¬ 
moration  of  the  50th  anniversary  of  his  election. 


Journal  de  Pharmacie  et  de  Chitnie. 

March,  1882. 

Chemical  Studies  on  the  Skeleton  of  Vegetables 
(2nd  Part). — MM.  E.  Fremy  and  Urbain. — From  the 
Comptes  Rendus. 

Decomposition  of  Racemic  Acid. — E.  Jungfleisch.— 
Already  noticed. 

Cinchona  Tree  yielding  Cinchonamine. — G.  Plan- 
chon. — A  pharmacological  paper. 

Study  on  Essence  of  Savory, — A,  Haller.— Already 
noticed. 


Journal  fur  Praktisclie  Chemie , 

No.  3,  1882. 

Further  Contributions  to  the  Chemistry  of  Bile. 
— G.  Hufner. — The  author  raises  the  question,  What  is 
the  respective  proportion  of  taurocholic  and  glycocho'ic 
acids  in  ox-gall  in  such  cases  where  the  gall  at  once 
crystallises  on  the  addition  of  ether  and  hydrochloric  acid, 
and  in  such  where  this  experiment  fails  ?  It  appears  that 
the  crystallisation  it  most  complete  and  rapid  where  glyco- 
cholic  acid  largely  predominates. 

An  Air  Thermometer. — Designed  by  0.  Pettersson 
and  executed  by  F.  Muller. — This  instrument  cannot  be 
intelligibly  described  without  the  accompanying  figure. 

Maltose.— Dr.  E.  Meissl. — The  author  examines  the 
specific  rotatory  power,  and  gives  the  practical  rule  that 
the  number  of  grammes  of  the  active  substance  in  100  c.c. 
of  solution  may  be  found  to  ±0-05  grm.  by  reading  off 
the  degrees  of  rotation  at  iy5'J  and  multiplying  by  0-362. 
The  rotatory  power  becomes  less  and  less  as  the  concen¬ 
tration  and  the  temperature  increase,  and  if  seen  by  the 
sodium  light  it  may  be  represented  in  a  solution  contain¬ 
ing  P  per  cent  of  anhydrous  maltose  at  the  temperature 
T,  by  [a]D  =  i40-375  —  o-oi837P  — 0-095  T.  The  rotatory 
power  of  freshly-prepared  solutions  is  lower  by  15°  to  20° 
than  that  of  old  solutions  or  such  as  have  been  boiled. 
Maltose  resists  hydration  under  the  aCtion  of  diluted  acids 
about  five  times  more  strongly  than  does  saccharose.  It  is 
most  readily  converted  into  dextrose  if  heated  for  three 
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hours  with  3  per  cent  sulphuric  acid.  Chlorine  ads  less 
energetically  upon  maltose  than  upon  dextrose  or  saccha¬ 
rose,  the  acid  produced  being  distind  from  gluconic  and 
glycolic  acid. 

Communications  from  the  Laboratory  of  Agricul¬ 
tural  Chemistry  at  the  University  of  Konigsberg. — H. 
Ritthausen. — These  consistof  a  memoiron  the  albumenoid 
bodies  of  hemp-seed  and  of  the  crystalline  albumen  of 
hemp  and  castor  oil  seed ;  on  the  composition  of  the 
crystalline  albumen  of  pumpkin  seeds  ;  and  on  the  beha¬ 
viour  of  lead  chromate  in  combustions  and  with  oxygen. 
The  author  remarks  that  combustions  with  lead  chromate 
sometimes  give  larger  quantities  of  carbon  than  were  ex- 
peded  or  calculated.  The  lead  chromate  evidently  con¬ 
tained  a  quantity  of  organic  matter,  of  carbon,  or  of  other 
bodies  volatile  at  a  strong  heat  and  capable  of  absorption 
by  potassa  lye.  He  therefore  recommends  that  in  all 
cases  the  lead  chromate  should  be  ignited  in  a  current  of 
oxygen  before  use. 

Diformine,  from  Glycerin. — P.  van  Romburgh. — This 
compound  is  a  neutral  colourless  liquid  of  sp.  gr.  i’304. 
It  begins  to  decompose  at  1750,  the  chief  produd  being 
ally  1  formiate  along  with  allylic  alcohol,  formic  acid,  water, 
and  carbonic  acid  mixed  with  a  litte  carbonic  oxide. 

No.  4,  1882. 

The  Occurrence  of  Allantoine  and  Asparagine  in 
the  Young  Leaves  of  Trees. — E.  Schulze  and  J.  Bar- 
bieri. — The  authors  have  demonstrated  the  presence  of 
these  bodies  in  the  young  leaves  of  the  birch,  the  horse 
chestnut,  and  the  oriental  plane.  The  occurrence  in  the 
vegetable  organism  of  allantoine,  a  body  so  closely  con- 
neded  with  urea  and  uric  acid,  is  not  without  interest. 

The  Cholesterines. — E.  Schulze  and  J.  Barbieri.-- 
Two  distind  cholesterines  occur  in  the  shoots  of  lupins. 
The  cholesterines  are  very  widely  distributed  in  plants,  and 
must  be  regarded  as  constant  ingredients  of  protoplasm. 
But  their  signification  for  the  vital  process  of  plants  is 
still  unexplained.  They  do  not  belong  to  those  consti¬ 
tuents  of  seeds  which  are  consumed  in  the  process  of 
germination  in  the  absence  of  light. 

Open  Letter  to  Professor  Kolbe. — A.  Ladenburg. 

Explanatory  Remarks  in  Correction  of  the  Errors 
contained  in  the  above  Open  Letter. — H.  Kolbe. — 
Matters  of  personal  controversy. 

Contribution  to  a  Right  Appreciation  of  Dr.  J.  L. 
W.  Thudichum’s  Critique  on  a  Memoir  concerning 
Certain  New  Cerebral  Compounds,  by  E.  Parcus. — 
E.  Drechsel. — The  author  points  out  that  phrenosine, 
according  to  Dr.  Thudichum’s  memoir,  forms  with  cere- 
brine  a  mixture  containing  more  carbon  than  either  of  its 
constituents. 


Justus  Liebig's  Annalen  der  Chemie, 

Band  2x1,  Heft  2. 

The  Chemical  Constitution  of  Organic  Bodies  with 
Reference  to  thrir  Physical  Properties  (Fourth  Part). 
— J-  W.  Bruehl. — We  can  only  give  the  author’s  principal 
conclusions : — The  refradive  power  of  a  body  decreases 
continuously  with  its  gradually  increasing  combination 
with  oxygen  ;  it  becomes  smaller  the  more  atoms  of  oxygen 
enter  into  its  composition,  just  as  is  the  case  with  the 
combustion-heat.  Quite  corresponding  is  the  adion  of 
the  removal  of  hydrogen  or  its  substitution  by  oxygen,  so 
that  the  combustion-heat  of  the  hydrocarbons  is  greater 
than  that  of  equal  weights  of  all  those  bodies  formed  by 
the  oxidation  of  hydrocarbons,  such  as  the  alcohols,  alde¬ 
hyde  acids,  &c.  The  differences  of  the  constants  of 
neighbouring  members  of  an  oxidation-series,  decrease 
both  thermically  and  optically  with  the  increasing  mo’le- 
cular  weight,  the  chemical  strudure  being  analogous. 
There  appears  a  complete  harmony  between  the  optical 
and  the  thermic  properties  of  halogen-substitutes  of  or 
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ganic  compounds.  The  specific  refradion-power  of  these 
bodies,  and  their  combustion-heat,  is  the  smaller  for  equal 
weights  the  more  the  h)drogen  is  replaced  by  a  halogen. 
The  values  are  smaller  in  the  bromo-  than  in  the  chloro- 
produds,  and  smallest  in  the  iodo-compounds.  The 
optical  and  the  thermic  phenomena  in  the  homologous 
series  agree  likewise  completely.  Both  the  refrading- 
power  and  the  combustion-heat  of  equal  weights  of  homo¬ 
logous  compounds  increase  continuously  with  the  in¬ 
creasing  proportions  of  carbon  and  hydrogen.  The  differ¬ 
ences  for  the  increment  CH2,  in  case  of  both  constants, 
decrease  with  the  increase  of  molecular  weight.  Poly¬ 
merisation  decreases  both  the  refrading-power  and  the 
combustion-heat  of  equal  weights  of  bodies,  both  constants 
decreasing  the  more  strongly  the  higher  is  the  molecular 
weight  of  the  new-formed  compound.  The  double  union 
of  carbon  atoms  which  strengthens  the  power  of  refradion 
heightens  also  their  combustion-heat.  Both  constants  of 
bodies  containing  such  double  unions  are  greater  than  the 
constants  of  the  isomeres  in  which  such  unions  are 
wanting,  and  are  replaced  by  a  twofold  catenation  of 
oxygen  with  carbon,  or  by  an  annular  grouping,  whether 
of  carbon  atoms  or  of  oxygen  and  carbon  atoms.  The 
universal  agreement  of  the  thermic  and  optic  behaviour  of 
the  liquid  organic  bodies  makes  it  also  probable  that  the 
combustion-heat  of  such  bodies,  as  well  as  their  refrading- 
power,  are  heightened  by  a  twofold  union  of  the  carbon, 
though  in  a  less  degree  than  by  twofold  union  of  carbon 
atoms.  The  so-called  double  union  gives,  therefore,  not 
a  more  intimate  but  a  feebler  attradion  of  the  atoms  than 
simple  catenation  of  the  same.  The  assumption  of  a 
double  union  is  therefore  in  dired  contradidion  with  fads. 
Substances  in  which  manifold  unions  are  assumed  are  in 
reality  unsaturated,  i.e.,  such  in  which  the  power  of  affinity 
of  the  atoms  is  not  called  into  adion  to  its  maximum.  As 
the  final  results  of  his  investigations  the  author  puts  for¬ 
ward  the  proof  of  the  correlation  of  the  refrading-power 
and  of  the  combustion-heat  that  is,  the  energy  of  liquid 
organic  compounds.  Further,  the  proof  that  the  so-called 
double  union  represents  an  increased  dispersion  or  dis¬ 
aggregation  of  their  atoms,  and  consequently  a  loosening 
of  their  connedlon  ;  hence  a  double,  or  indeed  a  plural, 
union  of  atoms  does  not  exist. 

ACtion  of  the  Halogen  Compounds  of  Hydrogen 
upon  Compound  Ethers. — Eugen  Sapper. — The  author 
considers  that  Friedel’s  theory  fully  explains  the  formation 
of  esters  by  the  introdudion  of  the  halogen  hydrides  into 
mixtures  of  organic  acids  and  alcohols. 

Furfurol. —  E.  Fischer. —  The  author  describes  the 
benzoinoid  derivatives  of  furfurol.  Among  these  he  parti¬ 
cularly  treats  of  furoine,  benz-furoine,  furile,  benz-lurile, 
together  with  their  derivatives. 
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SOME  OF  THE  DANGEROUS  PROPERTIES 
OF  DUSTS.* 

By  F.  A,  ABEL,  C.B.,  F.R.S., 

President  of  the  Institute  of  Chemistry. 

When  dealing  with  the  subject  of  so-called  accidental  ex¬ 
plosions,  in  a  discourse  delivered  to  the  Members  of  the 
Royal  Institution,  in  March,  1875,  the  lecturer  pointed 
out  that  combustible,  and  especially  inflammable  sub¬ 
stances,  if  sufficiently  light  and  finely  divided  to  allow  of 
their  remaining  for  some  time  suspended  in  air  in  con¬ 
siderable  quantity,  so  as  to  form  an  intimate  mixture  with 
it,  may,  when  ignited  in  this  condition,  produce  explosive 
effects.  The  combustion  of  the  finely-divided  particles 
which,  under  such  conditions,  are  first  inflamed,  at  once 
communicate  flame  to  those  in  their  immediate  vicinity, 
and  combustion  is  thus  transmitted  by  and  through  the 
surrounding  mixture  of  dust  and  air  with  a  rapidity  regu¬ 
lated  by  the  inflammability  of  the  dust,  and  by  the  pro¬ 
portion  and  state  of  division  in  which  it  is  distributed 
through  the  air.  If  a  rapidly-burning  mixture  of  this  kind 
is  confined,  its  combustion  will  be  attended  by  explosive 
effects,  the  degree  of  violence  of  which  is  determined  by 
the  combustibility  of  the  dust,  by  the  quantity  of  mixture 
ignited,  and  the  nature  of  its  confinement.  Its  behaviour 
is  indeed  quite  similar  to  that  of  a  mixture  of  inflam¬ 
mable  gas  or  vapour  and  of  air ;  at  the  instant  of  its  igni¬ 
tion  each  dust-particle  is  to  a  more  or  less  considerable 
extent  converted  into  inflammable  vapour,  or  is,  at  any 
rate,  surrounded  by  an  envelope  of  burning  vapour,  so  that 
if  the  particles  are  in  sufficiently  close  proximity  to  each 
other,  the  rapidly  successive  development  of  vapour  from 
them  as  the  flame  spreads,  gives  rise  to  a  condition  of 
things  very  like  that  which  obtains  when  an  inflammable 
gas,  or  vapour,  originally  existing  as  such,  is  mixed  with 
air. 

Even  the  most  inflammable  solid,  in  the  form  of  dust, 
must  be  mixed  in  large  proportion  with  air,  must,  indeed, 
be  present  in  the  form  of  a  dense  cloud,  in  order  that  the 
transmission  of  flame  may  proceed  continuously  from  the 
portion  first  ignited  to  surrounding  parts  of  the  mixture. 
A  dense  cloud  of  Lycopodium  dust  in  air  will  transmit 
flame  with  rapidity  and  violence  throughout  its  whole 
extent,  but  if  the  particles  in  the  cloud  be  not  in  very 
close  proximity,  the  application  of  flame  to  it  will  only 
produce  short  flashes  in  the  vicinity  of  the  source  of  flame, 
and  the  fire  will  not  spread  to  surrounding  particles. 

The  difficulty  of  maintaining,  if  only  for  a  brief  period, 
a  sufficiently  uniform  and  highly  charged  mixture  of  air 
with  even  a  very  light  inflammable  powder,  to  ensure  the 
propagation  of  flame  through  it,  and  the  circumstance 
that,  with  powders  which  are  not  very  highly  and  com¬ 
pletely  inflammable,  only  some  portion  of  the  combustible 
matter  is  actually  burned  when  flame  is  applied  to  the 
mixture  of  dust  and  air,  necessitate  the  presence  of  a 
proportion  of  dust  more  or  less  considerably  exceeding 
that  which  is  proportionate  to  the  oxygen  supply  in  the 
volume  of  air  with  which  it  is  mixed,  if  flame  is  to  be 
transmitted  by  the  mixture. 

This  condition  is  not  difficult  of  fulfilment  in  practical 
operations  in  which  inflammable  dust  is  dealt  with,  and 
flame  may  consequently  be  transmitted  upon  a  large  scale 
through  mixtures  of  inflammable  dusts  and  air,  with  a 

*  A  Ledture  delivered  at  the  Royal  Institution  of  Great  Britain, 
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rapidity  calculated  to  produce  more  or  less  violently  ex¬ 
plosive  effedts,  as  has  been  demonstrated  by  many 
accidents  in  works  where  manufacturing  operations  have 
been  attended  by  the  production  and  escape  into  the  air 
of  large  quantities  of  inflammable  dust.  The  accidental 
inflammation  of  sulphur  dust  in  chambers  in  which  its 
pulverisation  has  been  carried  on,  has  given  rise  to  more 
than  one  considerable  and  somewhat  violent  explosion. 
Cotton  mills  have  been  known  to  become  rapidly  fired  by 
the  ignition  of,  and  transmission  of  flame  by,  mixtures  of 
cotton  dust  and  air,  and  very  quickly  spreading  conflagra¬ 
tions  originating  from  dust  explosions  have  occurred  in 
other  works  dealing  with  even  less  inflammable  and  dust- 
producing  materials  ;  thus,  at  the  Garancine  Mills,  at 
Sorgues,  an  explosion  occurred  in  1878,  consequent  upon 
the  ignition  of  a  mixture  of  air  with  the  dust  of  that  sub¬ 
stance.  But  the  most  numerous  and  extensive  calamities 
connected  with  the  accidental  ignition  of  mixtures  of  light 
inflammable  dust  and  air  have  occurred  in  flour-  and  rice- 
mills. 

The  cause  of  many  disastrous  explosions  and  fires 
which  occurred  in  flour-mills  at  Budapest  in  Hungary,  at 
Frideat  in  Germany,  in  other  parts  of  the  Continent,  and 
in  England,  prior  to  1872,  appeared  enveloped  in  much 
mystery,  until  Dr.  Watson  Smith  directed  attention  to 
the  faCt  that  an  Austrian  observer  had  apparently  traced 
their  origin  to  the  ignition,  by  flame  or  some  incandescent 
body  (such  as  sparks  produced  by  the  millstones),  of  mix¬ 
tures  of  air  and  the  dust  of  meal  and  husks  formed  during 
the  grinding  of  corn  or  subsequent  treatment  of  flour. 
The  occurrence  of  a  very  serious  explosion  and  fire  at  the 
Tradeston  Flour-Mills,  in  Glasgow,  in  January,  1872, 
caused  that  gentleman  to  direct  public  attention  to  what 
appeared  the  true  explanation  of  these  disasters,  and  on 
the  occasion  of  that  catastrophe,  when  several  persons 
were  killed  and  a  number  injured, the  subject  was  carefully 
investigated  by  Messrs.  Rankin  and  Macadam.  The 
origin  of  the  explosion  was  conclusively  traced  to  the 
striking  of  fire  by  a  pair  of  millstones,  through  the  stopping 
of  the  feed,  and  the  consequent  friction  of  their  bare  sur¬ 
faces  against  each  other;  the  results  being  the  ignition 
of  the  mixture  of  air  and  fine  flour  dust  by  which  the 
millstones  were  surrounded,  and  the  rapid  communica¬ 
tion  of  flame  thereby  to  the  mixture  of  dust  and  air 
which  filled  the  conduits  in  communication  with  the  ex¬ 
haust  box  :  this  being  the  common  receptacle  into  which 
the  mixture  of  dust  and  air  is  drawn,  by  an  exhaust  fan, 
through  the  conduits  communicating  with  the  several 
mills.  From  the  exhaust  box,  where  a  portion  of  the 
suspended  flour  dust  was  deposited,  the  air,  still  laden 
with  dust,  passed,  in  the  Tradeston  as  in  other  flour-mills, 
to  another  chamber,  called  the  stive  room,  where  a 
further  quantity  of  the  flour  dust  would  deposit.  A  con¬ 
nected  series  of  channels  and  larger  enclosed  spaces  was 
therefore  filled  with  a  dust-laden  atmosphere,  through 
which  flame  was  so  rapidly  transmitted  from  the  millstones 
where  the  first  ignition  occurred  as  to  produce  violent  ex¬ 
plosive  effects,  which  succeeded  each  other  with  very 
great  rapidity  in  different  parts  of  the  building.  The  pro¬ 
duction  of  the  blaze  at  the  millstones  was  observed  to  be 
immediately  succeeded  by  a  crackling  noise  as  the  flame 
rapidly  spread  through  the  conduits  to  the  exhaust  box 
upon  an  upper  floor,  whence  a  loud  report  almost  at  once 
proceeded. 

Messrs.  Rankin  and  Macadam’s  inquiries  elicited  the 
faCts  that  other  flour-mill  explosions  had  been  attended 
by  a  similar  succession  of  effects  to  those  above  indicated, 
and  that  at  the  Tradeston  Mills  themselves  a  less  violent 
explosion,  resulting  in  the  bursting  open  of  an  exhaust 
box,  attended  by  injury  to  some  workmen,  and  the  blowing 
oufrof  windows  and  loosening  of  tiles,  had  taken  place  on 
a  previous  occasion.  In  the  later  accident,  the  more 
violent  explosion  of  the  exhaust  box  was  followed  by 
other  distinct  explosions  in  distant  parts  of  those  exten¬ 
sive  mills,  to  which  fire  was  led  by  the  dust-laden  air 
existing  in  the  many  channels  of  communication,  and  in 
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which  the  cleansing  and  sifting  operations,  all  attended 
by  the  escape  of  dust,  were  carried  on. 

Messrs.  Rankin  and  Macadam  ascertained  that  accidents 
of  this  nature  at  flour-mills  were  of  frequent  occurrence, 
especially  since  the  exhaust  arrangements  had  been 
applied  to  the  larger  flour-mills,  and  in  their  report  they 
point  out  that  it  seems  scarcely  possible  to  guard  against 
such  accidents,  though  their  frequency  may  be  reduced  by 
adopting  efficient  precautions  for  avoiding  the  stoppage 
of  the  feed  to  the  millstones  and  the  access  of  nails  or 
other  iron  particles  to  the  stones  ;  and  by  prohibiting  the 
employment  of  naked  lights  in  the  vicinity  of  the  mills  or 
dust  passages.  They  also  suggest  that  measures  should 
be  taken  to  reduce,  as  far  as  possible,  the  violence  of  ex¬ 
plosions  and  the  risk  of  injury  to  life  and  property,  by 
constructing  all  receptacles  into  which  the  dust-laden  air 
is  drawn  or  passed  from  the  mills,  &c.,  as  lightly  as  pos¬ 
sible,  so  as  to  offer  little  resistance  to  the  sudden  expan¬ 
sion  due  to  the  ignition  of  an  inflammable  mixture,  and 
by  placing  such  receptacles  as  the  exhaust  box  and  stive 
room  outside  the  building. 

Since  the  publication  of  Messrs.  Rankin  and  Macadam’s 
valuable  report,  the  accidents  at  flour  mills  appear,  how¬ 
ever,  to  have  been  scarcely  less  numerous  or  disastrous 
than  before  the  date  of  the  Tradeston  catastrophe.  Thus, 
in  September,  1874,  a  similar,  though  less  serious,  explo¬ 
sion  occurred  at  the  Port  Dundas  City  Mills  ;  and  in  May, 
1878,  another  flour-mill  explosion,  quite  unparalleled  for 
its  destructive  effects,  occurred  at  Minneapolis,  Minnesota, 
where  eighteen  lives  were  lost  and  six  distinct  corn-mills 
were  destroyed.  Mr.  Peckharo,  writing  after  the  event 
from  the  University  at  Minneapolis,  states  that  two  dull 
explosions  rapidly  succeeding  each  other  were  heard  by 
him,  and  on  looking  towards  the  manufacturing  part  of 
the  city  a  large  volume  of  black  smoke  was  seen  to  envelop 
the  spot  where  the  Washburn  A  Mill  stood,  a  column  of 
smoke  being  at  the  same  time  projected  to  a  height  of 
several  hundred  feet.  A  storm  was  blowing  at  the 
time  in  the  direction  from  the  Washburn  Mil!  to  other 
mills  in  the  neighbourhood,  and  in  about  five  minutes  from 
the  time  that  the  explosion  was  heard  five  neighbouring 
mills,  with  adjoining  premises,  were  in  flames.  Persons 
who  were  in  close  vicinity  to  the  scene  of  the  calamity  at 
the  time  of  the  first  explosion  heard  a  succession  of  sharp 
hissing  sounds,  doubtless  caused  by  the  very  rapid  spread 
of  flame  through  the  dust-laden  air  in  the  passages  leading 
from  the  mills  to  the  exhaust-box,  and,  at  the  instant  of 
the  explosion,  the  Washburn  A  Mill  was  observed  to  be 
brilliantly  illuminated  from  top  to  bottom.  The  nearest 
mill  to  the  latter  was  25  feet  distant,  and  appears  to  have 
exploded  direCtly  the  flames  burst  through  the  first  mill. 
The  explosion  of  a  third,  25  feet  distant  from  the  second, 
followed  almost  immediately;  and  the  other  three  mills, 
about  150  feet  distant  in  another  direction,  were  at  once 
fired.  Windows  were  thrown  out  of  buildings  about  a 
quarter  of  a  mile  distant,  consequent  upon  the  back  rush 
of  air  following  the  explosion,  and  portions  of  the  building 
materials  were  projected  to  very  considerable  distances. 
The  cause  of  the  explosion  was  carefully  enquired  into 
(by  Messrs.  Pick,  Peckham,  &c.),  and  it  was  attributed  to 
fire  being  generated  by  the  stoppage  of  the  feed  to  a  pair 
of  stones,  or  by  the  accidental  passage  of  some  very  hard 
substance  between  them.  The  consequent  explosion  of 
dust-and-air  mixture  round  the  stones  and  in  the  commu¬ 
nicating  passages  added,  by  its  concussion,  to  the  quantity 
of  dust  suspended  in  the  air  in  different  parts  of  the  mill, 
and  a  second  more  violent  explosion  was  thus  immediately 
brought  about.  The  attention  of  Professor  Lawrence 
Smith  was  directed  to  the  subject  of  flour-mill  explosions 
by  this  accident,  and  in  a  letter  to  M.  Dumas,  of  May  4th, 
1878,  which  was  published  in  the  Annales  de  Chimie  et  de 
Physique,  he  states  his  conviction,  based  upon  experi¬ 
mental  enquiry,  that  such  accidents  are  due  to  the  forma¬ 
tion  of  explosive  mixtures  of  finely-divided  organic  matters 
(such  as  flour)  with  the  air,  and  refers  to  this  as  a 
“  revelation  ”  of  the  existence  of  a  previously  unknown 


danger  connected  with  an  important  industry,  being  appa¬ 
rently  unaware  of  its  elucidation  by  Rankin  and  Macadam, 
and  Watson  Smith  in  1872. 

Attention  has  again  been  recently  directed  to  this  sub- 
jeCt  of  flour-dust  explosions  by  a  fatal  and  extensive  cala¬ 
mity  of  the  kind  which  occurred  at  a  flour-mill  at  Maccles¬ 
field  in  September,  1881,  and  has  been  made  the  subject  of 
an  interesting  report  to  the  Home  Secretary  by  Mr.  T.  J. 
Richards,  of  the  Board  of  Trade,  in  which  he  confirms 
the  conclusions  of  Messrs,  Rankin  and  Macadam,  and 
repeats  the  recommendations  made  by  them. 

In  this  particular  case,  again,  there  appears  to  have 
been  no  doubt  that  the  inflammation  of  the  dust  and  air 
mixture  surrounding  a  particular  pair  of  millstones  was 
due  to  the  stones  remaining  empty  for  some  time,  suffi¬ 
cient  heat  being  consequently  developed  to  ignite  some 
portions  of  flour-dust  existing  between  the  bearing  sur¬ 
faces.  One  of  the  owners  of  this  mill  deposed  that  he 
had  seen  flame  produced  by  stones  when  remaining  empty, 
and  that  the  appearance  of  the  stones  in  question  con¬ 
vinced  him  that  flame  had  been  thus  produced.  A  very 
dry  grain  was,  moreover,  being  ground  at  the  time  of  the 
explosion.  A  strong  consensus  of  opinion  appears  to  exist 
that  it  is  very  difficult,  with  the  best  arrangements  for 
feeding  the  millstones  with  grain,  to  guard  against  their 
running  empty  occasionally,  and  there  is  no  doubt  that  on 
these  occasions  portions  of  flour  are  exposed  to  heat  suf¬ 
ficiently  great  to  char  and  sometimes  even  to  ignite  them. 
In  connexion  with  this  effedt  of  the  heat  to  which  portions 
of  flour  may  be  exposed  between  “dry”  stones,  the 
opinion  of  an  “  experienced  person  ”  (quoted  as  a  regret¬ 
table  one  by  Mr.  Richards)  deserves  not  to  be  lost  sight 
of.  It  is  to  the  effedt  that  a  stive  room  can  at  all  times 
be  safely  entered  with  a  naked  light  “  except  when  there 
is  observed  the  peculiar  odour  which  is  noticed  there  when 
one  of  the  millstones  has  been  previously  running  empty.” 
It  is  not  difficult  to  demonstrate  that  fine  flour  very  thickly 
suspended  in  air  will  produce  with  the  latter  an  inflam¬ 
mable  mixture,  through  which  flame  will  be  rapidly  trans¬ 
mitted  :  there  is  also  no  doubt  that  if,  as  is  frequently  the 
case,  the  enclosed  dust  and  air  mixture  in  the  air-passages 
of  a  mill  is  somewhat  warm,  the  propagation  of  flame 
through  the  mixture  will  be  facilitated.  But  experimental 
observations  which  the  ledturer  has  had  occasion  to  make 
in  connedtion  with  another  branch  of  the  subjedt  of  this 
discourse,  lead  him  to  consider  it  not  impossible  that  the 
development  of  even  very  small  quantities  of  inflammable 
gas  or  vapour  from  flour  particles  which  become  heated 
between  “  dry  ”  stones  to  an  extent  to  be  charred,  may, 
in  some  cases,  decidedly  facilitate  the  propagation  of 
flame  by  a  particular  mixture  of  dust  and  air,  which  might 
otherwise  only  be  bordering  upon  an  explosive  mixture. 

Mr.  Richards  calls  attention,  in  an  appendix  to  his 
report,  to  four  very  disastrous  fires  which  had  occurred  in 
flour-mills  at  Wakefield,  York,  Liverpool,  and  Deptford, 
within  two  months  of  the  completion  of  his  report,  the 
origin  of  the  fire  being  in  each  case  unknown.  There  is 
no  doubt  that  the  number  of  fires  occurring  in  corn-  and 
rice-mills,  the  origin  of  which  is  wrapped  in  obscurity,  is 
very  great ;  and  it  is  stated  upon  good  authority  that  only 
about  20  per  cent  of  the  explosions  in  flour-mills  which 
can  be  actually  substantiated  are  made  public,  the  miller 
being  unwilling  to  diredt  increased  attention  to  the  risks 
of  his  business,  which,  as  it  is,  have  given  rise  to  the 
establishment  of  high  rates  of  insurance  upon  corn-mills. 
If  efficient  measures  can  be  adopted  in  mills  for  preventing 
the  dispersion  of  fine  flour-dust  by  other  than  the  compa¬ 
ratively  imperfedt  contrivances  for  promoting  its  partial 
deposition  (as  in  the  exhaust  box  and  stive  room),  flour¬ 
mill  explosions  will  certainly  be  reduced  in  frequency  and 
importance.  The  efficiency  of  at  any  rate  one  simple 
device  for  arresting  the  dust,  by  a  species  of  filtration  of 
the  air  which  is  removed  from  the  millstone  chambers, 
seems  to  have  been  already  decisively  demonstrated  by 
pradtical  results,  and  there  appears  reason  to  hope  that 
,  the  millowner  will  ere  long  have  no  valid  excuse  for  per- 
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mitting  a  continuance  of  conditions  favourable  to  what 
have  appeared  to  be  hidden  risks  of  danger  to  his  property 
and  to  the  lives  of  those  whom  he  employs. 

There  appears  no  doubt  that  some  instances  of  explosion 
or  of  very  rapidly  spreading  fire  in  flour-mills  have  been 
ascribable  to  the  employment — accidentally,  or  with  the 
permission  of  those  in  authority — of  naked  lights  in  the 
vicinity  of  particular  parts  of  the  fadtory  where  dust  may 
be  thrown  into  the  air  in  large  quantities.  An  explosion 
from  this  cause  occurred  at  the  mills  of  Messrs.  Ellis  and 
Co.,  of  Bradford.  A  spout  from  a  sieve  having  become 
choked,  a  man  removed  the  lid  ;  a  quantity  of  dust  at  once 
flew  out,  and  the  mixture,  meeting  either  a  lamp  in  the 
man’s  hand  or  a  naked  gas  flame  close  by,  exploded,  ren¬ 
dering  the  man  insensible  ;  the  flame  passed  along  an 
enclosed  belt  to  a  box  containing  a  fan  which  was  driving 
a  blast  of  air  into  five  purifying  chambers  :  these  purifiers 
were  fired  simultaneously,  and  the  explosion  then  passed 
to  the  adjacent  exhaust  purifiers,  and  thence  to  the  dust 
room,  so  that  the  mill  was  fired  throughout  almost  imme¬ 
diately.  In  another  instance  the  floor  of  a  meal  chamber 
broke,  letting  through  the  flour,  which,  on  falling  into  the 
air,  was  ignited  by  a  flame  in  the  vicinity,  and  speedily 
fired  the  mill.  Judging  from  statements  made  at  a  recent 
meeting  of  the  National  Association  of  British  and  Irish 
Millers,  the  opinion  is  entertained  by  many  millowners 
that  the  running  of  millstones  empty  must  not  be  credited 
with  too  great  a  share  in  the  origination  of  explosions  or 
fires  in  mills  ;  but  that  many  are  caused  by  the  so-called 
accidental  ignition  (by  naked  flames)  of  dust  and  air  mix¬ 
tures.  If  such  be  the  case  grave  responsibilities  are  in¬ 
curred  by  millowners  and  managers  who  permit  the  exist¬ 
ence  of  lights  other  than  safety  lamps  in  localities  where 
there  is  any  possibility  of  a  considerable  quantity  of  dust 
becoming  suspended  in  the  air,  or  do  not  establish  and 
stridtly  enforce  regulations  prohibiting  the  carrying  of 
naked  lights  in  or  near  any  working  part  of  the  mill. 

The  important  part  played  by  coal-dust,  which  exists  in 
greater  or  less  abundance  in  all  coal-mine  workings,  in 
aggravating  and  extending  the  injurious  effedts  of  fire¬ 
damp  explosions,  was  originally  pointed  out  with  great 
force  by  Messrs.  Faraday  and  Lyell,  in  the  report  which 
they  submitted  to  the  Home  Secretary,  in  1845,  on  the 
explosion  at  the  Haswell  Collieries  in  September,  1844, 
and  on  the  means  of  preventing  similar  accidents.  It 
does  not  come  within  the  scope  of  this  discourse  to  exa¬ 
mine  into  the  chief  part  of  this  most  interesting  and  in¬ 
structive  report,  which  deals  exhaustively  with  the  cause 
of  the  explosion  and  the  means  of  guarding  against  the 
recurrence  of  such  a  calamity  ;  but  the  ledturer,  having 
had  occasion  to  study  carefully  what  has  been  published 
on  the  subjedt  of  coal-mine  explosions  and  their  causes 
within  the  last  three  years,  cannot  forbear  pointing  out 
that  the  observations  and  conclusions  published  by  Fara¬ 
day  and  Lyell  thirty-seven  years  ago  have  been  repeatedly 
re-clothed  with  the  garb  of  originality  by  workers  who 
have  but  extended  and  amplified  the  original  observations 
of  those  eminent  men. 

After  discussing  the  subjedt  of  the  accumulation  of  fire¬ 
damp  in  the  goaves  of  the  mines,  its  dislodgment  by  the 
drawing  of  juds,  by  falls  of  the  roofs  in  the  goaves,  and 
by  changes  in  atmospheric  pressure,  its  diffusion  into  the 
surrounding  air  in  the  mine-ways,  its  ignition  by  a  defective 
lamp,  and  the  spreading  of  the  flame  to  the  gas-mixture, 
with  which  the  goaf  was  charged,  the  reporters  say — “  In 
considering  the  extent  of  the  fire  from  the  moment  of  the 
explosion,  it  is  not  to  be  supposed  the  fire-damp  was  its 
only  fuel ;  the  coal-dust  swept  by  the  rush  of  wind  and 
flame  from  the  floor,  roof,  and  walls  of  the  works  would 
instantly  take  fire  and  burn,  if  there  were  oxygen  enough 
present  in  the  air  to  support  its  combustion  ;  and  we  found 
the  dust  adhering  to  the  faces  of  the  pillars,  props,  and 
walls  in  the  direction  of  and  on  the  side  towards  the  ex¬ 
plosion,  increasing  gradually  to  a  certain  distance  as  we 
neared  the  place  of  ignition.  This  deposit  was  in  some 
parts  half  an  inch,  in  others  almost  an  inch  thick ;  it  ad-  1 
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hered  together  in  a  friable  coked  state.  When  examined 
with  the  glass  it  presented  the  fused  round  form  of  burnt 
coal-dust,  and  when  examined  chemically,  and  compared 
with  the  coal  itself  reduced  to  powder,  was  found  deprived 
of  the  greater  portion  of  the  bitumen,  and  in  some  in¬ 
stances  entirely  destitute  of  it.  There  is  every  reason  to 
believe  that  much  coal-gas  was  made  from  this  dust  in  the 
very  air  itself  of  the  mine,  by  the  flame  of  the  fire-damp, 
which  raised  and  swept  it  along,  and  much  of  the  carbon 
of  this  dust  remained  unburnt  only  for  want  of  air. 

“  At  first  we  were  greatly  embarrassed  by  the  circum¬ 
stance  of  the  large  number  of  deaths  from  choke-damp, 
and  in  the  evidence  that  that  had  been  present  in  very 
considerable  quantities  compared  with  the  small  propor¬ 
tion  of  fire-damp,  which,  in  the  opinion  of  those  in  and 
about  the  works  just  before,  must  have  occasioned  the  ex¬ 
plosion.  But,  on  consideration  of  the  charadter  of  the 
goaves  as  reservoirs  for  gaseous  fuel,  and  the  effect  of  dust 
in  the  mine ,  we  are  satisfied  that  these  circumstances  fully 
account  for  the  apparent  discrepancy.” 

On  January  17th,  1845,  Faraday  delivered  a  discourse 
to  the  members  of  the  Royal  Institution,  in  which  he  dealt 
with  the  substance  of  the  above  report,  and  with  the  expe¬ 
rimental  inquiry  made  by  himself  with  reference  to  the 
provision  of  means  for  preventing  a  recurrence  of  such 
disasters  as  that  at  Haswell.  In  a  brief  account  of  this 
ledture  published  in  the  number  of  the  Athenaeum  following 
its  delivery,  the  substance  of  his  remarks  relating  to  the 
effedt  of  coal-dust  is  given  in  these  words : — “  The  ignition 
and  explosion  of  the  (fire-damp)  mixture  would  raise  and 
then  kindle  the  coal-dust  which  is  always  pervading  the 
passages,  and  these  effedts  must  in  a  moment  have  made 
the  part  of  the  mine  which  was  the  scene  of  the  calamity 
glow  like  a  furnace.” 

(To  be  continued.) 


ANALYSIS  OF  BEET-ROOT  AND  SORGHUM 

CANE* 

By  P.  CASAMAJOR. 

In  the  United  States,  for  the  last  twenty  years,  many  at¬ 
tempts  have  been  made  to  manufadture  sugar,  in  a  com¬ 
mercial  way,  from  beet-root  and  from  the  sorghum  cane. 
Such  attempts  continue  to  be  made  at  this  day,  and  al¬ 
though  there  is  no  predicting  what  results  may  be  obtained 
in  the  future,  I  believe  that  heretofore  these  attempts  have 
not  been  successful. 

There  are  many  persons  who  believe  that  cane-sugar  can 
be  made  commercially  from  the  sorghum  cane,  while  others 
believe  that  beet-root  is  preferable  to  sorghum.  The  par¬ 
tisans  of  beet  and  those  of  sorghum  differ  widely  in  their 
estimates  of  the  comparative  values  of  these  two  sources 
of  sugar.  There  is  only  one  way  of  settling  the  question, 
which  is  to  produce  beet  or  sorghum  which  will  yield  good 
results.  I  have  had  occasion  to  examine  several  samples 
of  beet-root  raised  in  the  Northern  States,  and  one  of 
sorghum,  and  the  results  obtained  were  in  all  cases  very 
unfavourable. 

The  objedt  of  this  communication  is  to  call  attention  to 
the  processes  by  which  we  may  ascertain  beforehand  the 
quantity  of  sugar  which  may  be  obtained  from  a  given 
weight  of  beet-root  or  of  sorghum  cane.  It  is  nearly  use¬ 
less  to  try  to  ascertain  the  yield  of  a  saccharine  juice  by 
experiments  on  a  small  scale,  as  such  experiments  never 
yield  results  analogous  to  those  which  can  be  obtained  on 
a  large  scale  with  improved  apparatus. 

Beet-root  or  sorghum  cane  can  only  be  considered  by 
the  sugar  manuafadturer  as  so  much  raw  material.  To 
estimate  the  value  of  either,  the  manufadturer  should  fol¬ 
low  exadtly  the  course  that  a  refiner  follows  to  ascertain 
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the  commercial  value  of  a  raw  sugar.  A  refiner  knows 
that,  from  a  given  quantity  of  raw  sugar,  he  can  obtain  a 
certain  portion  of  pure  or  nearly  pure  sugar,  and  a  certain 
quantity  of  molasses,  which  will  not  yield  any  crystal- 
lisable  sugar.  Therefore,  if  he  can  ascertain  the  total 
quantity  of  sugar  in  raw  sugar,  and  the  portion  which 
will  remain  in  the  molasses,  the  difference  will  be  the  pure 
sugar  which  he  will  obtain  in  refining. 

It  may  be  urged  that  account  should  also  be  taken  of  a 
certain  quantity  of  sugar  lost  during  the  process  of  refining, 
but  this  loss  is  due  to  causes  entirely  independent  of  the 
composition  of  any  raw  sugar  under  examination,  and  it 
should  be  left  out  of  the  calculation. 

The  composition  of  molasses  from  a  well-regulated 
sugar-house  is  pretty  nearly  constant.  If  raw  cane-sugars 
are  used  in  a  refinery,  the  composition  of  the  molasses 
which  will  not  yield  any  sugar  crystals  will  be  very  nearly 
as  follows  for  a  syrup  of  density  equal  to  40°  Baume  : — 


Sugar  . 37-5 

Soluble  impurities . 37-5 

Water  . 25-0 


A  refiner  may  obtain,  as  residue,  a  syrup  containing  a 
smaller  percentage  of  sugar,  but  we  may  assume,  for  the 
purpose  of  comparing  one  sample  of  raw  sugar  with 
another,  that  the  above  will  be  the  composition  of  the 
molasses  obtained  in  refining. 

For  the  sake  of  convenience,  in  comparing  one  produdt 
with  another  in  a  sugar  refinery,  the  composition  of  each 
produdt  is  sometimes  stated  in  the  dry  state,  or  on  the 
supposition  that  the  produdt  contains  no  water.  Water  is 
easily  added,  and  it  may  be  taken  away  by  evaporation 
without  affedting  the  quantity  of  pure  sugar  obtainable 
from  a  given  commercial  sugar.  The  quantity  of  sugar 
in  a  produdt  reduced  to  dryness,  compared  to  the  total 
substances,  is  called  coefficient  of  privity  or  quotient  of 
purity. 

Referring  to  the  composition  of  the  sugar-house  molasses 
given  above,  we  may  see  that  its  coefficient  of  purity  is  50, 
which  means  that  in  cane-sugars  1  per  cent  of  soluble 
impurities  prevents  the  crystallisation  of  1  per  cent  of 
sugar. 

It  has  been  argued  that  the  coefficient  of  purity  of  mo¬ 
lasses  is  not  a  safe  guide  for  calculating  the  yield  of  pure 
sugar  from  a  given  sample  of  raw  material. 

There  would  be  some  foundation  for  this  if  the  co¬ 
efficient  of  purity  of  the  molasses  of  a  given  refinery 
varied  within  very  wide  limits.  The  contrary  is,  however, 
the  case.  Thousands  of  tests,  extending  through  several 
years,  have  convinced  me  that  the  coefficient  of  purity  of 
molasses  may  be  kept  within  very  narrow  limits.  The  co¬ 
efficient  is  not  always  50.  Some  refiners  prefer  to  keep  it 
somewhat  lower  ;  but  the  coefficient  50  answers  very  well 
for  calculating  the  quantity  of  pure  sugar  obtainable  from 
a  raw  cane-sugar. 

To  apply  the  above,  let  us  suppose  that  we  have  a  raw 
sugar  whose  coefficient  of  purity  is  92.  The  composition 
of  the  sugar,  supposed  dry,  would  be — 


Sugar . . 92 

Impurities .  8 


As  8  parts  of  impurities  prevent  the  crystallisation  of 
8  parts  of  sugar,  the  yield  of  the  above  dry  sugar  would 
be  92-8  =  84  p.  c. 

The  results  which  can  be  obtained  from  a  given  weight 
of  beet-root  sugar  are  somewhat  different  from  those  which 
cane-sugar  will  afford.  A  series  of  tests  made  in  the  prin¬ 
cipal  sugar-refineries  of  Paris  show  that  the  coefficient  of 
purity  of  beet  molasses  seldom  goes  below  52,  and  is 
generally  55.  From  this  we  may  deduce  the  rule  that  in 
beet-root  sugar  1  p.  c.  of  impurities  prevents  the  crystal¬ 
lisation  of  i'2  p.  c.  of  sugar. 

The  composition  of  sorghum  molasses,  from  which  all 
the  crystallisable  sugar  has  been  separated,  has  not  been 
ascertained,  as  far  as  I  know.  From  the  analogy  between 
sorghum  and  the  sugar  cane  we  may  assume  that,  for 
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sorghum  sugar,  1  p.  c.  of  soluble  impurities  prevents  the 
crystallisation  of  1  p.  c.  of  sugar. 

The  difficulty  with  beet-roots  and  sorghum  cane  grown 
in  this  country  is  principally  that  the  coefficient  of  purity 
of  their  juices  is  not  sufficiently  high.  Whenever  a  pro¬ 
dudt  is  obtained  whose  coefficient  of  purity  is  high  enough, 
the  quantity  of  juice  in  a  certain  weight  of  roots  or  of  cane 
may  be  ascertained,  and  this  presents  no  difficulty.  If, 
however,  the  coefficient  of  purity  is  not  sufficiently  high, 
there  is  no  use  in  making  further  determinations,  as  there 
cannot  be  any  profit  in  working  a  juice  of  low  grade. 

The  coefficient  of  purity  of  a  juice  is  determined  very 
quickly  and  accurately  by  using  a  process  which  I  first 
described  in  the  American  Chemist  for  Odtober  and  No¬ 
vember,  1873.  This  process  is  described  more  fully  and 
in  better  form  in  the  Moniteur  Scientifique  for  March,  1877. 
In  a  late  book  on  sugar  analysis,  published  by  Van 
Nostrand,  it  is  said  that  this  process  is  advisable  when  a 
balance  is  not  at  hand,  but  that  it  does  not  give  as  satis¬ 
factory  results  as  Balling’s  process,  which  is  mentioned 
as  the  direct  process. 

As  my  process  is  in  use  in  most  of  the  important  refine¬ 
ries  in  the  United  States,  I  do  not  feel  called  upon  to  de¬ 
fend  it.  A  constant  use  of  it  for  several  years  shows  that 
the  results  it  gives  agree  within  at  least  1  per  cent,  and 
generally  within  less  than  £  per  cent.  This  process  is 
founded  on  this — that  the  pure  sugar  in  100  c.c.  of  a  solu¬ 
tion  is  given  by  multiplying  the  indication  of  the  optical 
saccharometer  by  0*26048  when  a  Ventzke  instrument  is 
used,  or  by  0*1635  for  the  Duboscq  saccharometer.  On 
the  other  hand,  the  total  quantity  of  substance  in  solution 
is  represented  by  the  degree  Balling,  multiplied  by  the 
specific  gravity. 

The  coefficient  of  purity  is  obtained  by  dividing  the  first 
produdt  by  the  second.  If  we  call  the  saccharimetric  test 
S,  the  specific  gravity  P,  and  the  Balling  degree  B,  we 
shall  have  coefficient  of  purity  = 

_S  x  0*26048 
BxP 

This  may  be  written — 

c  0*26048 
BxP 

If  for  every  degree  Balling  we  calculate  the  quantity— 
0*26048 
”B  x  P 

we  may  form  a  table  of  fadtors  by  which  to  multiply  the 
saccharimetric  degree  to  obtain  the  coefficient  of  purity  of 
a  solution. 

We  may,  instead  of  the  Balling  degree,  determine  the 
specific  gravity,  and,  for  any  specific  gravity,  use  the 
fadtor  corresponding  to — 

0*26048 
BxP  * 

In  the  articles  above  referred  to  tables  are  given  for 
Balling  degrees  between  50  and  150,  and  for  Geisler’s  spe¬ 
cific  gravity  spindle,  ranging  from  1*005  to  1*1050.  For 
any  other  degree  Balling,  or  any  other  specific  gravity, 
the  fadtors  may  be  easily  calculated  from  the  formula  given 
above. 

The  specific  gravity  may  be  determined  by  a  balance, 
and  the  fadtor  may  be  obtained  by  the  following  formula, 
in  which  the  Balling  degree  does  not  enter  : — 

0*1 

P-i* 

in  which  P  is  the  specific  gravity.  This  is  for  Ventzke’s 
instrument.  For  the  Duboscq  saccharometer  the  fadtor 
is  given  by — 

0*0628 
“P^i  ' 

To  test  a  lot  of  beets  for  coefficient  of  purity  the  juice 
should  be  taken  so  as  to  represent  the  average  juice  of 
the  lot.  A  wedge-shaped  piece  should  be  cut  out  of  every 
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root  picked  out  for  analysis.  The  thin  edge  of  the  wedge 
should  be  at  the  axis  of  the  root,  and  the  angle  of  each 
wedge  should  be  the  same  for  every  piece.  All  the  wedges 
may  be  rasped  on  a  common  grater,  and  the  pulp  obtained 
should  be  pressed  in  a  cloth  so  as  to  obtain  the  juice. 
This  is  immediately  neutralised  with  lime,  and  heated,  by 
which  a  thick  black  precipitate  is  obtained.  The  liquid, 
after  filtration,  is  light  and  clear  enough  to  be  placed  in 
the  tube  of  the  optical  saccharimeter.  The  density  of  the 
filtered  liquid  should  be  taken  to  determine  the  coefficient 
of  purity,  as  the  juice  of  beets  can  always  be  defeated 
with  a  little  lime. 

The  juice  of  sorghum  cane  is  easily  obtained  by  crush¬ 
ing  with  a  hammer  and  wringing  the  cane  with  the  hands, 
if  no  special  apparatus  is  at  hand. 

If  the  coefficient  of  the  purity  of  a  juice  is  sufficiently 
high,  we  may  in  the  next  place  determine  the  quantity  of 
juice  in  a  certain  weight  of  the  raw  material. 

The  quantity  of  juine  in  the  pulp  obtained  by  rasping 
may  be  got  at  by  drying  a  certain  weight  of  the  pulp  and 
determining  the  water  in  the  pulp  by  loss.  We  also  de¬ 
termine  the  water  in  the  juice  by  taking  the  difference 
between  xoo  and  the  Balling  degree.  As  all  the  water  in 
the  pulp  is  in  the  juice,  we  have — 

p.  c.  juice  in  the  pulp  =  P:.-c*.of  w.at.e.^J.h.e  PulP- 

p.  c.  of  water  in  the  juice. 

As  to  what  constitutes  a  sufficiently  high  coefficient  of 
purity,  this  should  be  left  to  the  judgment  of  the  parties 
interested.  I  may,  however,  call  attention  that  in  the 
North  of  France,  in  1879,  a  beet  was  not  considered  as  fit 
to  work  for  sugar,  the  coefficient  of  purity  of  whose  juice 
was  below  79.  For  xoo  parts  of  dried  juice  the  composi¬ 


tion  would  be — 

Pure  sugar  . .  . . 79 

Impurities..  . ,  . 21 


We  have  seen  that  in  beet  juice  x  part  of  impurities 
prevents  the  crystallisation  of  i-2  parts  of  sugar;  there¬ 
fore  the  yield  would  be—- 

79 -  (21  x  x-2)  =  79 -25-2  =  53*8  p.c. 

I  have  had  occasion  to  analyse  several  samples  of  beet¬ 
roots  grown  in  the  United  States.  Those  which  gave  the 
highest  coefficient  of  purity  were  from  Delaware,  the  co¬ 
efficient  of  purity  of  the  juice  being  63  per  cent.  The 
yield  of  sugar  of  the  dried  juice  would  be — 

63-(37Xi-2)  =  63— 44*4  =  18-6  p.  c. 

Most  of  the  beet-roots  I  tested  had  a  coefficient  of 
purity  below  50,  and  they  could  not,  therefore,  yield  any 
sugar. 

The  coefficient  of  purity  of  the  juice  of  a  sorghum  cane 
which  I  tested  lately  was  44,  and  of  course  no  sugar  could 
be  obtained  from  this  juice. 

It  is  almost  unnecessary  to  state,  in  conclusion,  that 
the  processes  described  are  applicable  to  the  sugar  cane, 
and  to  other  plants  with  saccharine  juices. 


ESTIMATION  OF  CHLORINE  WITH  THE  AID 
OF  GOOCH’S  METHOD  OF  FILTRATION. 

By  DAVID  LINDO. 

It  is  generally  considered  that  chlorine  can  be  estimated 
with  great  exactness  by  the  gravimetric  method. 

Chloride  of  silver  being  slightly  soluble  in  water,  espe¬ 
cially  in  hot  water,  a  small  minus  error  may  occur  if  the 
latter  is  employed  to  wash  with,  but  this  can  be  prevented 
by  adding  a  little  nitrate  of  silver  to  the  water,  as  recom¬ 
mended  by  J.  P.  Cooke  (Chemical  News,  vol.  xliv., 

P-  235)- 

On  the  other  hand,  the  precipitate  retains  occluded 
matters  with  great  force.  Error  from  not  completely  re¬ 
moving  these  often  more  than  compensates  for  slight  loss 
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occasioned  by  the  use  of  hot  water  alone,  or  merely  acid¬ 
ulated  with  nitric  acid,  or  by  the  manipulations  necessary 
when  paper  filters  are  employed. 

According  to  Fresenius  (“  Quantitative  Analysis,” 
Seventh  Edition,  p.  170)  we  can,  with  great  care,  always 
obtain  by  this  method  gg’Q  to  ioo-t  for  100  parts  of 
chlorine  taken.  I  presume  Fresenius  means  when  using 
paper  filters,  in  which  case  the  time  required  to  make  an 
estimate  is  generally  six  hours, 

The  limits  of  error  here  laid  down  are  often  reached, 
according  to  my  experience,  when  paper  filters  are  em¬ 
ployed,  and  no  silver  nitrate  added  to  the  wash  water. 

Though  sufficiently  near  for  most  purposes,  greater  ac¬ 
curacy  in  chlorine  estimates  may  sometimes  be  desired. 
By  adopting  Gooch’s  method  of  filtration  and  Cooke’s 
suggestion,  with  a  few  other  simple  precautions,  a  much 
higher  degree  of  accuracy  can  be  attained  with  less  mani¬ 
pulation  and  expenditure  of  time  than  by  the  usual 
method. 

This  is  shown  in  the  results  given  below,  obtained  in 
estimating  the  chlorine  in  a  very  pure  sample  of  chloride 
of  potassium. 

The  sample  had  been  prepared  with  care  from  purified 
chlorate  of  potash.  I  failed  to  deted  any  trace  of  im¬ 
purity  in  2  grms.  of  it  submitted  to  a  searching  examina¬ 
tion. 

As  about  0-5  grm.  was  used  in  each  analysis,  if  any 
impurities  were  present  the  quantity  must  have  been  too 
minute  to  affed  the  results  in  the  slightest  degree.  Ten 
grms.  of  the  nitrate  of  silver  employed  were  also  exa¬ 
mined.  Except  a  minute  trace  of  what  appeared  to  be 
lime,  no  impurities  were  found.  The  solutions  used  in 
the  estimates  contained  1  grm,  nitrate  of  silver  in  20  c.c. 

The  perforated  platinum  crucible  employed  was  of  the 
following  dimensions  : — Height,  1  inch  ;  diameter  at  top, 

1  inch  ;  diameter  at  bottom,  f  inch.  It  had  a  light  dish¬ 
shaped  cover,  and  when  in  use  was  fixed  in  a  hole  made 
in  a  vulcanised  india-rubber  stopper,  which  had  been  pre¬ 
viously  digested  at  a  gentle  heat  for  some  time  in  a  solu¬ 
tion  of  potash,  to  remove  loose  particles  of  sulphur  from 
the  surface. 

A  10  per  cent  solution  of  the  KC1  was  prepared,  the 
salt  and  water  being  accurately  weighed.  To  test  its 
correctness  a  weighed  portion  was  evaporated  to  dryness, 
with  due  precaution,  in  a  Lawrence  Smith  crucible,  gently 
ignited,  and  weighed. 

Weight  of  solution  taken  ..  ..  5-2962  grms. 

Weight  of  residue . 0-5296  ,, 

The  following  atomic  weights  were  employed  : — 

Chlorine  .  35-46 

Silver .  107-93 

Potassium . 39'i3 

being  the  numbers  adopted  by  Fresenius. 

Method. 

Weighed  the  solution  in  a  light  glass  stoppered  bottle, 
and  turned  it  into  a  deep  porcelain  capsule,  about  4$  ozs. 
capacity,  provided  with  a  well-formed  lip  and  a  handle. 
Rinsed  the  bottle  with  25  c.c.  distilled  water.  Added  so¬ 
lution  of  nitrate  of  silver  in  about  the  proportion  of 
25  c.c.  to  0-5  grm.  KC1  and  2  c.c.  pure  nitric  acid,  sp.  gr. 
i‘2.  Heated  to  boiling-point,  and  kept  at  this  tempera¬ 
ture  for  some  minutes  without  allowing  violent  ebullition, 
and  with  constant  stirring,  until  the  precipitate  had  as¬ 
sumed  the  granular  form.  Allowed  to  cool  somewhat, 
and  then  passed  the  fluid  through  the  asbestos.*  Washed 
the  precipitate  by  decantation  with  200  c.c.  of  very  hot 
water,  to  which  had  been  added  8  c.c.  nitric  acid  and 

2  c.c.  dilute  solution  of  nitrate  of  silver  containing  1  grm. 
of  the  salt  in  100  c.c.  of  water.  The  washing  by  de¬ 
cantation  was  performed  by  adding  the  hot  mixture  in 
small  quantities  at  a  time,  and  beating  up  the  precipitate 

*  The  pump  must  always  be  started  before  connecting  it  w  ith  th 
receiver 
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well  with  a  thin  glass  rod  after  each  addition.  The  pump 
was  kept  in  adtion  all  the  time,  but,  to  keep  out  dust  as 
much  as  possible  during  the  washing,  the  cover  was  only 
removed  from  the  crucible  when  the  fluid  was  to  be 
run  in. 

Put  the  capsule  and  precipitate  aside,  returned  the 
washings  once  through  the  asbestos  so  as  to  obtain  them 
quite  clear,  removed  them  from  receiver,  and  set  them 
aside  to  recover  excess  of  silver.  Rinsed  receiver,  and 
completed  the  washing  of  the  precipitate  with  about 
200  c.c.  of  pure  cold  (29°  C.)  water.  Half  of  this  was 
used  to  wash  by  decantation  ;  the  remainder  to  transfer 
precipitate  to  crucible  with  the  aid  of  a  trimmed  feather, 
and  finish  the  washing  in  the  crucible,  the  lumps  of 
chloride  of  silver  being  broken  down  with  the  glass  rod. 
Removed  the  second  filtrate  from  receiver,  and  passed 
about  20  c.c.  98  per  cent  alcohol  through  precipitate. 
Dried  at  140°  to  150°  C. 

Exposure  for  half  an  hour  to  this  temperature  was  found 
more  than  sufficient  to  dry  the  precipitate  completely,  and 
rendered  a  second  heating  and  weighing  quite  unneces¬ 
sary. 

Twelve  consecutive  experiments  by  this  method  gave 
the  results  recorded  below.  The  estimates  were  all  made 
at  night,  the  time  required  for  each  being  about  an  hour 
and  a  half,  drying  included. 


Wt.ofHCl  Solution 
taken  in  Grms. 

I '8356 

2'02J2 

1-4659 

1-8513 


Weight  of  AgCl 
obtained  = 

I '345 1  = 
1-4854  = 
1-0742  = 
i‘357°  = 
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HC1. 

0-342058 

d'377737 

0-273169 

°-345°85 


Per  cent. 
18-635 
18-633 
18-635 
18-640 


Note. — The  Editor  will  be  pleased  to  receive  the  further 
communications  promised  by  Mr.  Lindo  on  this  method 
of  analysis. 
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By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford; 

and  C.MEYMOTT  TIDY,  M.B.,  F.C.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital;  Medical  Officer  of  Health  for  Islington;  and  late 
Deputy  Medical  Officer  of  Health  forthe  City  of  London. 


Nos. 

Weight  of  KC1  Weight  of  AgCl 
taken  in  Grm«.  obtained. 

Per  cent 
of  Cl. 

1 

0-50115 

0-9635 

47‘55 

2 

0-50638 

o-9735 

47 ’54 

3 

0-54416 

1-0465 

47-56 

4 

0  -49092 

0-9439 

47‘55 

5 

0-49369 

0-9492 

47'55 

6 

0-50778 

0-9763 

47-55 

7 

0-49563 

0-9529 

47'55 

8 

0-54491 

1-0477 

47-55 

9 

0-45678 

0-8782 

47-55 

10 

0-46154 

0-8873 

47-54 

11 

0-51290 

0-9864 

47-56 

12 

0-51412 

0-9886 

47-55 

Average 
Theory  requires 
Do. 

47'55- 

47-54  Fresenius. 

47-59  Miller. 

The  precipitate  admits  of  very  accurate  weighing  ;  no 
desiccator  is  required.  The  film  of  moisture  which  all 
bodies  condense  on  their  surfaces  having  been  deposited 
by  allowing  the  precipitate  to  cool  completely,  no  further 
absorption  takes  place. 

The  precipitates  were  very  white  after  drying,  and  dis¬ 
solved  in  strong  solution  of  ammonia  without  residue. 
On  melting  in  porcelain  they  lost  weight  only  to  the  extent 
of  three-tenths  of  a  milligramme  for  each  gramme. 

The  loss  by  washing  with  200  c.c.  cold  water  (29°  C.) 
was  found  by  experiment  to  amount  to  about  two-tenths 
of  a  milligramme  with  precipitates  weighing  about  a 
gramme.  No  corredlion  is  therefore  required,  as  the  two 
slight  errors  about  balance  each  other. 

It  might  be  supposed  that,  after  washing  so  persistently 
with  the  hot  mixture,  very  little  pure  cold  water  would  be  re¬ 
quired  to  remove  remaining  traces  of  impurity.  In  previous 
experiments,  however,  in  which  xoo  c.c.  of  cold  water  were 
used,  the  precipitates  (each  weighing  about  a  gramme) 
sometimes  showed  faint  purple  spots  on  drying,  and  the 
results  were  generally  slightly  above  the  truth  ;  yet,  I 
should  state  that  in  those  experiments  care  had  not  been 
taken  to  granulate  the  precipitates  before  washing  them. 

Four  estimates  were  made  of  a  sample  of  HC1  solution, 
the  specific  gravity  of  which,  at  270  C.,  was  rogo,  indi¬ 
cating  18  to  19  per  cent  of  HC1.  The  results  are  given 
below. 

Nitrate  of  silver  solution  was  used  in  the  proportion  of 
about  19  c.c.  for  each  gramme  of  the  HC1  solution  taken  : 
200  c.c.  of  the  hot  mixture  and  200  c.c.  of  cold  water  were 
used  to  wash  with  in  each  analysis. 


To  the  Right  Honourable  the  President  of  the 
Local  Government  Board. 

April  3rd,  1882. 

Sir, — In  this,  our  fifteenth  monthly  report,  we  lay  before 
you  the  results  of  our  analyses  of  ,the  189  samples  of 
water  collected  by  us  during  the  month  of  March,  on  the 
days  and  at  the  times  indicated,  from  the  mains  of  the  seven 
London  water  companies  taking  their  supply  from  the 
Thames  and  the  Lea. 

Of  these  189  samples,  three  were  recorded  as  “  slightly 
turbid,”  and  five  as  ‘‘very  slightly  turbid.”  The  remain¬ 
ing  181  samples  were  bright,  clear,  and  efficiently  filtered. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  March  1st  to  March 
31st  inclusive.  The  purity  of  the  water  in  respedt  of 
organic  matter  has  been  determined  by  the  Oxygen  and 
the  Combustion  processes,  and  the  results  of  our  analyses 
by  these  methods  are  stated  in  columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

Of  the  27  samples  supplied  by  the  New  River  Company, 
the  whole  were  found  to  be  well  filtered,  clear,  and  bright. 

Of  the  27  samples  from  the  mains  of  the  East  London 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  27  samples  from  the  mains  of  the  Chelsea  Water 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  27  samples  from  the  mains  of  the  West  Middlesex 
Company  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  27  samples  from  the  mains  of  the  Lambeth 
Water  Company,  the  whole  were  found  to  be  well  filtered, 
clear,  and  bright. 

Of  the  27  samples  from  the  mains  of  the  Grand  Junc¬ 
tion  Company,  two  were  found  to  be  “slightly  turbid,” 
and  two  “very  slightly  turbid,”  the  remaining  23  samples 
being  well  filtered,  clear,  and  bright. 

Of  the  27  samples  from  the  mains  of  the  Southwark  and 
Vauxhall  Company,  one  was  recorded  as  “  slightly  turbid,” 
and  three  as  “very  slightly  turbid.”  The  remainder 
were  well  filtered,  clear,  and  bright. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  collected. 

So  much  stress  being  often  laid  upon  the  excess 
organic  matter  commonly  alleged  to  be  present  in  the 
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water-supply  of  London,  we  would  call  special  attention 
to  the  results  of  our  determinations  of  organic  carbon 
made  during  the  past  three  months.  The  average  amount 
of  organic  carbon  found  in  the  23  samples  of  water  | 
examined  for  this  constituent  in  January  was  o-ig6  ;  that 
found  in  the  23  samples  examined  in  February,  was  o'iso; 
and  that  found  in  the  27  samples  examined  in  March  was 
o‘i44  partin  100,000  parts  of  water;  showing  a  gradual 
decrease  in  the  proportion  of  organic  carbon,  and  con¬ 
sequently  of  organic  matter  with  the  advance  of  the  season. 
Taking  the  whole  of  the  73  samples  of  water  examined  for 
organic  carbon  during  the  period  of  January  1st  to  March 
31st,  the  average  proportion  amounted  to  o-i62  part 
in  xoo.ooo  parts  of  water.  Multiplying  this  proportion  of 
organic  carbon  by  2J,  to  get  roughly  the  proportion 
of  organic  matter,  the  average  quantity  of  organic  matter 
is  in  this  way  found  to  constitute  js^th  of  a  per  cent 
of  the  water;  kor  to  amount  to  somewhat  over  a  quarter  of 
a  grain  (o-28  grain)  per  gallon.  Calculating  on  the  same 
basis,  in  one  sample  only  of  the  73  did  the  quantity 
of  organic  matter  amount  to  half  a  grain  per  gallon, 
and  in  two  other  samples  only  did  it  approach  to  that  pro¬ 
portion. 

Taking  into  consideration  this  freedom  from  excess 
of  organic  matter,  and  the  general  excellence  of  the  water 
in  respedt  of  clearness  and  absence  of  colour,  and  more 
especially  its  state  of  abundant  aeration,  we  would  endorse 
the  opinion  of  the  Royal  Commission,  who  last  reported 
on  the  subjedt,  to  the  effedt  that  the  water  supplied  by  the 
London  Companies  is  “perfedtly  wholesome  and  of 
suitable  quality  for  the  supply  of  the  Metropolis.” 

We  have  the  honour  to  remain,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


ON  THE  DETERMINATION  OF  PHOSPHORUS 
IN  IRON. 

By  J.  LAWRENCE  SMITH,  Louisville,  Ky. 

In  recent  years  it  has  been  a  matter  of  considerable 
interest  to  determine  the  amount  of  phosphorus  in  the 
iron  used  in  the  arts,  especially  in  that  form  of  it  known 
as  pig-iron  ;  in  fadt,  since  the  manufadture  of  steel  by  the 
process  of  conversion  known  as  Bessemer  process,  it  has 
become  a  necessary  procedure  to  ascertain  the  peculiar 
fitness  of  the  cast-iron  for  this  purpose  ;  and  has  a  bearing 
also  upon  the  commercial  value  of  pig  iron.  It  is 
not  many  years  ago  that  a  few  thousandths  in  the 
difference  in  the  amount  of  phosphorus  in  two  lots  of  pig- 
iron  had  but  little  effedt  upon  its  commercial  value,  while 
now,  its  presence  affedts  it  to  the  extent  of  several  dollars 
value  per  ton. 

Formerly  but  little  reliance  was  to  be  placed  upon  the 
analytical  estimate  of  the  amount  of  these  small  percent¬ 
ages  of  phosphorus  in  iron,  and  uniform  results  were  not 
furnished  by  different  analysts.  It  was  not  until  the  use 
of  an  acid  solution  of  molybdate  of  ammonia*  was 
employed,  that  reliable  results  were  to  be  had.  Many 
years  previous  (in  1852J,  when  I  established  the  constant 
presence  of  phosphorus  in  meteoric  iron,  I  was  obliged  to 
devise  a  process  which,  while  it  gave  very  good  results, 
was  not  applicable  to  the  present  use. 

The  so-called  molybdic  acid  process  did  not  at  first 
satisfy  all  chemists,  and  in  hands  of  all  did  not  give 
the  uniform  results  desired,  and  even  at  the  present  time, 
modifications  are  constantly  being  sought  after. 

The  molybdic  acid  process,  as  first  used,  was  to 
precipitate  the  phosphorus  from  a  nitric  acid  solution 

*  Method  of  making  described  in  “  Fresenius’s  Analytical  Chem-  I 
istry.”  I 


of  the  iron  by  an  acid  solution  of  the  molybdate  0^ 
ammonia,  re-dissolve  the  molybdate  of  ammonia  in 
ammonia,  and  precipitate  the  phosphorus  by  chloride  of 
magnesia  and  ammonia,  and  estimate  the  amount 
of  phosphorus  from  the  phosphate  of  magnesia. 

The  reasons  for  not  estimating  the  phosphorus  by  the 
first  molybdate  precipitate  were,  first,  the  supposed 
indefinite  nature  of  the  precipitate,  and  secondly,  the 
occasional  presence  of  free  molybdic  acid  in  the  precipitate  ; 
it  was  also  recognised  that  the  large  amount  of  iron  in  the 
solution  interfered  materially  with  the  precipitation  of 
all  the  phosphorus,  and  it  was  made  very  apparent  that 
the  phosphorus  must  be  concentrated  into  a  small  portion 
of  the  iron  before  commencing  the  process  of  analysis. 

With  these  fadts  well  established  to  my  mind,  I 
have  been  engaged  off  and  on  for  two  or  three  years 
examining  the  question  of  the  determination  of  phosphorus 
in  iron  and  steel,  making  several  hundreds  of  variously 
modified  experiments,  and  repeating  the  details  of  pro¬ 
cesses  adopted  by  different  chemists. 

I  first  tried  the  solution  of  from  one  to  three  grms. 
of  iron  or  steel  in  aqua  regia,  and  precipitating  by 
the  molybdic  solution,  with  all  the  iron  present  and 
without  separating  the  silica ;  but  the  process  gave  no 
satisfaction,  whatever  way  the  phosphorus  was  ultimately 
weighed ;  nor  did  the  evaporation  to  dryness  over  a 
water-bath  and  re-dissolving  with  a  little  nitric  acid 
materially  improve  it.  It  became  very  evident,  as  already 
recognised  by  several  English  and  American  chemists, 
that  silica  must  not  be  in  the  solution  in  which  the 
molybdic  precipitate  was  made  ;  and,  furthermore,  that 
the  larger  portion  of  iron  must  be  eliminated  from 
the  solution  before  this  precipitation  was  attempted. 
The  chemist  of  the  Burdon  Iron  Works,  Troy,  and  of  the 
Pennsylvania  Central  Railroad  gave  me  their  experience 
on  the  subjedt. 

In  describing  the  following  method,  ultimately  adopted  as 
ffording  the  most  speedy  and  accurate  results,  I  give  but 
little  else  than  slight  modifications  of  methods  already  em¬ 
ployed  by  others,  with  such  detail  of  manipulation  as 
facilitates  uniform  method  of  operation.* 

Quantity  of  Iron  employed. — It  is  customary  to  employ 
1  grm.  for  pig  iron,  and  2  to  3  grms.  for  malleable  iron  and 
steel ;  but  in  my  own  practice  I  employ  but  1  grm.  for  all 
varieties  of  iron  ;  for  even  where  the  iron  or  steel  contains 
one-thousandth  and  less  of  phosphorus,  I  get  as  satis¬ 
factory  results  as  where  2  and  3  grms.  are  employed. 

Solution.— The  iron,  say  1  grm.,  is  placed  in  a  porcelain 
capsule  of  about  from  100  to  150  c.m.,  and  3  or  4  c.m.  of 
water  added  ;  the  capsule  is  placed  on  a  water-bath,  and 
10  to  15  c.m.  of  aqua  regia  is  added  little  by  little ; 
the  aqua  regia  is  prepared  in  advance  in  the  usual 
way  with  2  parts  chlorhydric  acid  and  1  part  nitric  acid. 
The  contents  of  the  capsule  are  now  evaporated  to  dryness 
over  the  water-bath  or  more  speedily  on  an  iron-plate ; 
the  capsule  with  its  contents  is  then  placed  in  an  air-bath 
and  heated  from  140°  to  150°  C.  for  from  30  minutes  to  1 
hour — thus  rendering  all  the  silica  insoluble  ;  3  or  4  c.m. 
of  chlorhydric  acid  with  an  equal  quantity  of  water 
are  added  to  the  dry  residue,  and  then  warmed  gently  over 
a  water-bath  or  lanp ;  the  iron  is  re-dissolved,  a  little 
more  water  added,  the  solution  filtered  with  the  filter- 
pump  ;  the  filtrate  placed  on  a  narrow  graduated  measure 
of  100  c.m.  capacity  and  sufficient  water  added  to  make 
the  liquid  contents  100  c.m. ;  the  whole  is  well  shaken  to 
make  the  solution  uniform.  The  next  step  is  to  concen¬ 
trate  all  the  phosphorus  into  a  limited  amount  of  the  iron. 

Concentration  of  the  Phosphorus. — From  go  to  g2  c.m. 
of  the  last  solution  is  placed  in  a  capsule  of  300  or  400  c.m. 
capacity,  either  of  porcelain  or  platinum — the  latter  I  use 
by  preference — and  100  c.m.  of  water  added;  the  iron 
oxide  is  now  reduced  to  iron  protoxide  by  soda  sulphite  or 


*  S.  Peters  has  used  a  process  nearly  the  same  as  the  Burdon  Iron 
Works,  Troy 
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ammonia  sulphite.*  I  prefer  the  latter,  and  prepare  it  in 
the  manner  mentioned  in  the  note;  the  ammonia  sulphite 
I  used  at  the  suggestion  of  Mr.  S.  Peters,  which  he  stated 
to  me  was  used  advantageously  by  himself  and  others. 
Two  or  three  centimetres  of  the  ammonia  sulphite 
is  added  to  the  iron  solution  and  the  contents  of  the 
capsule  are  boiled  until  all  the  sulphurous  acid  is  driven  off, 
this  stage  of  the  process  being  recognised  by  the  sense  of 
smell.  By  putting  a  small  drop  of  the  solution  on  the  end 
of  a  glass  stirrer  into  a  weak  ammonia  solution  we  readily 
recognise  the  complete  conversion  of  the  oxide,  for  the 
precipitate  is  nearly  white.  Of  course  during  the  whole  of 
the  above  process  the  solution  is  acid,  with  the  excess  of 
chlorhydric  acid.  Ammonia  is  now  added  slowly  to  the 
warm  solution  until  a  little  of  the  greenish  precipitate  re¬ 
mains  undissolved  ;  about  20  c.m.  of  acetic  acid  is  now 
added  to  the  solution  (which  immediately  re-dissolves  the 
precipitate),  and  then  1  or  2  c.m.  of  ammonia  acetate  solu¬ 
tion  ;  finally,  the  8  or  10  c.m.  of  original  solution 
remaining  in  the  graduated  glass  is  added  with  200  or  300 
c.m.  of  water. 

The  whole  contents  of  the  large  capsule  is  boiled  gently 
from  one-half  to  one  hour,  and  if  necessary  the  water  re¬ 
newed  as  it  is  evaporated.  The  result  is  the  formation  of 
a  basic  per-salt  of  iron  containing  practically  all  the  phos¬ 
phorus  that  was  originally  in  the  grm.  of  iron  used. 

Separation  of  the  Phosphorus  from  the  above  Precipi¬ 
tate. — With  a  filter-pump  on  a  3^  inch  filter,  the  last  pre¬ 
cipitate  is  collected  in  15  or  20  minutes  ;  the  precipitate 
is  not  washed,  but  a  mixture  of  5  or  6  c.m.  of  chlorhydric 
acid,  with  an  equal  quantity  of  water,  is  warmed  in  the 
capsule  in  which  the  boiling  has  taken  place,  so  as  to 
dissolve  the  adhering  oxide  of  iron  ;  the  hot  acid  solu¬ 
tion  is  thrown  on  the  filter  in  the  funnel,  detached  from 
the  pump,  the  filtrate  is  readily  dissolved  and  passes  in 
some  convenient  vessel,  and  the  filter  washed  once  or 
twice ;  this  solution  is  placed  in  a  porcelain  capsule  and 
evaporated  to  dryness  over  a  water-bath  or  on  a  hot  plate. 
I  prefer  the  former,  although  it  takes  a  longer  time.  To 
the  dry,  but  not  over-heated  residue  is  added  x  to  2  c.m. 
of  nitric  acid,  with  an  equal  quantity  of  water  ;  this  will 
furnish  a  clear  solution  if  there  be  no  titanium  in  the  iron  ; 
if  the  latter  be  present,  there  will  be  formed  a  flocculent 
precipitate  that  can  be  readily  separated  by  a  filter  prior 
to  the  last  treatment. 

The  last  Treatment.— The  solution  now  need  not  be 
more  10  or  20  c.m.  to  which  ammonia  is  to  be  added 
until  the  precipitate  first  formed  is  no  longer  re-dissolved  ; 
then  add  a  few  drops  of  nitric  acid  to  clear  up  the  solution 
completely,  in  which  the  phosphorus  is  supposed  to  have 
been  concentrated.  30  c.m.  of  molybdic  acid  solution  is 
now  added  to  the  last  solution  in  a  small  beaker  which  is 
then  warmed  for  15  or  20  minutes  to  a  temperature  of  8o° 
C.,  and  agitated  with  a  glass  rod.  The  phosphorus  is 
precipitated  as  the  double  ammonia-salt,  and  settles  as  a 
chrome-yellow  powder  in  less  than  30  minutes,  and 
is  ready  for  collection  on  a  double  filter, f  although  I 
commonly  allow  two  hours  or  more  time  to  elapse  before 
filtering  and  washing  with  the  filter-pump.  As  the 
filter  is  very  small  it  is  readily  washed  with  a  little  dis¬ 
tilled  water. 

After  washing,  the  double  filter  is  placed  in  an  air-bath 
heated  to  about  120°  C.,  and  in  about  30  minutes  weighted 
by  separating  the  filters,  the  complete  dryness  is  verified 
by  a  second  heating  in  the  air-bath. 

Of  the  phospho-molybdate  every  100  m.g.  will  contain 

*  Equal  parts  of  ammonia  and  water  are  placed  in  a  bottle  and  an 
excess  of  sulphuric  acid  passed  through  ;  the  operation  lasts  for  several 
hours,  using  a  mixture  of  charcoal  and  sulphuric  acid.  Once  prepared 
it  keeps  very  well,  when  kept  from  the  light. 

t  When  1  filter  a  precipitate  to  be  weighed  on  the  filter,  a  double 
filter  is  used,  each  of  the  same  size  ;  they  are  weighed  one  against  the 
other  and  exactly  balanced  by  the  weights ;  on  the  lighter  one  a  + 
mark  is  put  with  pencil,  and  the  number  of  m.g.  that  it  is  lighter  than 
the  other.  As  only  a  2$  or  3  inch  filter  is  used,  the  difference  in  weight 
between  the  filters  does  not  usually  exceed  10  or  20  m.g.  I  always  keep 
a  number  of  these  double  filters  (with  the  difference  marked  on  them) 
ready  for  this  purpose  or  any  other 
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i,63  m.g.  of  phosphorus,  or  374  m.g.  of  phosphoric  acid. 
The  result  of  this  method  of  analysis  will  indicate  a 
very  minute  quantity  of  phosphorus  less  than  what  is  con¬ 
tained  in  the  iron,  but  so  small  as  not  to  affedt  the  practi¬ 
cal  result,  and  will  be  more  accurate,  certain,  and  speedy 
than  if  estimated  as  magnesian  phosphate. 

Cold-Short  Iron. — It  has  been  customary  to  attribute 
the  cold-shortness  of  certain  iron  to  the  presence  of  phos¬ 
phorus,  Now,  after  working  on  this  problem  in  rolling 
mills,  I  have  found  that  the  phosphorus  cannot  alone 
account  for  this  peculiarity.  Very  often  I  have  taken  a  1 
inch  and  i£  inch  iron  that  was  very  cold-short  and  work¬ 
ing  them  down  to  smaller  sizes,  as  J  inch  bars,  &c.,  found 
that  very  good  merchantable  iron  is  produced,  capable  of 
being  bent  and  forged  cold  or  hot  as  well  as  any  good 
good  quality  of  iron,  although  the  phosphorus  in  the  large 
and  small  iron  is  the  same  in  quantity.  I  would  not  say 
that  phosphorus  has  no  effedt  on  the  cold-shortness  of  iron,, 
but  I  would  remark  that  whatever  effedt  it  has  is  very 
much  modified  by  the  manner  of  working  the  iron.  And 
this  opinion  is  sustained  by  that  of  others  who  have  had 
much  to  do  with  the  working  of  iron. — American  fotirnal 
of  Science. 


PROCEEDINGS  OF  SOCIETIES. 

PHYSICAL  SOCIETY. 

Saturday,  April  22 nd,  1882. 

Prof.  Clifton,  President,  in  the  Chair. 

New  Member,  Dr.  E.  Hopkinson. 

The  President  announced  that  copies  of  the  Report  of 
the  Lightning-rod  Committee  could  be  obtained  from  Dr. 
Guthrie,  Science  Schools,  South  Kensington,  price  5s.  per 
copy. 

A  paper  was  then  read  by  Mr.  W.  F.  Stanley,  “  On 
the  Evidence  of  a  Flowing  Liquid  moving  by  Rolling  Con¬ 
tact  upon  the  Interior  Surface  of  a  Pipe.”  In  his  experi¬ 
mental  work  on  “  Fluids,”  published  last  year,  the  author 
has  endeavoured  to  show  that  liquids  flowing  in  a  tube 
move  by  rolling  contadt  on  or  past  the  resistant  surfaces  of 
solids,  and  upon  like  principle  that  the  moving  parts  of  a 
flowing  liquid  move  by  rolling  contadt  on  the  more 
quiescent  parts  of  its  own  mass,  so  that  in  no  case  is 
there  any  element  of  sliding,  gliding,  or  shearing  motion, 
such  as  is  generally  assumed.  Further  experiments  tend 
to  support  this  view  in  the  case  of  liquids  flowing  through 
pipes.  The  difficulty  in  the  experiments  arose  from  the 
fridtion  of  the  pipe  impeding  the  free  motion  of  the  par¬ 
ticles.  The  principle  was  investigated  by  allowing  liquids 
of  various  kinds — such  as  solutions  of  mastic  varnish — to 
flow  through  pipes,  the  liquids  containing  colouring 
matter  or  air  particles  to  assist  the  eye.  The  author 
illustrated  the  effedts  by  diagrams  on  the  screen. 

Dr.  W.  H.  Stone,  Mr.  Blaikley,  Dr.  Guthrie,  and  the 
President,  offered  some  remarks  on  the  paper. 

Mr.  J.  M.  Whipple  exhibited  the  magnetograph  curves 
obtained  at  the  Kew  Observatory  during  the  past  week, 
showing  the  progress  of  the  recent  magnetic  storms. 
After  stating  that  two  unusually  large  spots  were  now 
passing  over  the  sun’s  disc,  he  remarked  that  although  the 
magnets  at  Kew  were  somewhat  disturbed  on  the  14th, 
they  were  nearly  stationary  until  the  night  of  the  16th, 
when  about  11.45  p.m.  they  became  strongly  affedted, 
and  from  then  till  8  p.m.  on  the  17th  the  magnetic  storm 
raged.  The  horizontal  component  of  the  earth’s  magnetic 
force  was  at  onetime  reduced  more  than  0^05  m.m.  (m.gr.s.) 
below  its  average  value,  and  the  vertical  component  by 
about  o'07  of  the  same  units.  This  happened  about  6  a.m. 
of  the  17th.  A  little  after  noon  of  the  same  day  both 
forces  became  so  increased  that  the  light  spot  left  the 
scale  of  the  instrument  for  nearly  two  hours.  A  second 
riod  of  magnetic  disturbance  commenced  at  about 
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3.40  a.m.  of  the  20th,  and  was  violent  up  to  2  p.m.,  sub¬ 
siding  gradually  until  7.45  a.m.  of  the  21st.  During  this 
period  the  magnetic  force,  though  fluctuating  largely,  did 
not  experience  such  great  changes  of  intensity  as  were 
indicated  by  that  of  the  17th.  Mr.  Whipple  then  alluded 
to  the  work  of  Prof.  W.  G.  Adams,  and  suggested  that 
sun  spots  only  produced  such  effects  when  cutting  certain 
lines  of  force,  which  he  imagined  might  extend  for  a 
limited  angular  distance  round  the  earth’s  radius  seCtor. 

Prof.  Adams  pointed  out  the  desirability  of  increasing 
the  number  of  self-recording  magnetic  observations,  espe¬ 
cially  in  the  Southern  Hemisphere  ;  and  after  mentioning 
that  the  French  were  about  to  equip  such  an  observatory 
at  Cape  Horn,  expressed  the  wish  that  the  Cape  of  Good 
Hope  Observatory  might  again  be  provided  with  magneto¬ 
meters. 

The  Rev.  S.  J.  Perry  remarked  on  the  exceptional 
nature  of  the  storm  which  he  had  seen  recorded  at  Brussels, 
and  stated  that  in  Belgium  the  telegraphic  service  had 
been  disorganised  by  it.  Attention  was  also  called  to  the 
auroral  displays  in  America. 

Mr.  Lecky,  Dr.  Guthrie,  the  President,  and  others  spoke 
on  the  general  phenomena  of  the  storms. 

It  was  then  announced  that  the  meetings  of  the  Society 
in  May  would  be  held  on  the  6th  and  20th  instead  of  on 
the  13th  and  27th,  as  previously  announced;  also  that 
the  Society  would  meet  at  the  Clarendon  Laboratory, 
Oxford,  on  June  17,  by  invitation  of  the  President. 
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Modern  Metrology  :  a  Manual  of  the  Metrical  Units  and 

Systems  of  the  Present  Century,  with  an  Appendix 

containing  a  Proposed  English  System.  London  : 

Crosby  Lockwood  and  Co. 

We  have  here  a  work  on  a  subject  much  neglected,  and, 
in  consequence,  little  understood,  but  by  no  means  lacking 
in  importance.  We  are,  at  present,  as  regards  the  question 
of  measures,  in  a  transition  state.  The  inconveniences 
and  complications  of  our  old  system  are  generally 
admitted,  and  there  are  many  persons  of  authority  in  such 
matters  who  advocate  the  introduction  of  the  French  or 
metric  system  as  the  only  alternative.  It  must  be  remem¬ 
bered,  however,  that  whilst  the  general  principles  of  a 
decimal  division,  and  of  a  harmonious  relation  between 
the  standards  for  lineal  measure,  capacity,  and  weight,  are 
admittedly  convenient,  the  metric  system,  as  it  now 
stands,  and  as  it  is  used  in  France,  Germany,  &c,,  is  open 
to  certain  objections.  The  metre  is  not,  as  was  formerly 
supposed,  the  ten-millionth  part  of  the  length  of  a  meri¬ 
dian  from  the  Pole  to  the  Equator,  but  a  mere  approxima¬ 
tion,  and  consequently  must  be  pronounced  an  arbitrary 
unit.  “The  unit  of  cubic  measure,  the  litre,  which  was 
nominally  the  thousandth  part  of  a  cubic  metre,  at  a  later 
date  lost  its  purely  scientific  and  theoretical  value  by 
becoming  a  measure  containing  a  kilo,  weight  of  distilled 
water  at  40,  while  the  measure  itself  was  supposed  to  remain 
at  o°  C.” 

The  standard  weight,  the  “  kilogramme  des  archives,” 
is]  of  doubtjul  value.  Its  nominal  weight  is  of  course 
1000  grms.,  “  whilst  the  calculated  weight  of  a  cubic  deci¬ 
meter  of  water,  according  to  Stampfer  in  1830,  is 
999’653  grms.,  and  according  to  Kupffer  in  1841, 
999-989  grms.” 

But  there  are  other  disadvantages  in  the  metric  system 
as  it  now  stands  of  a  more  practical  nature.  The  names 
of  our  traditional  weights  and  measures  are  short,  and 
with  few  exceptions  monosyllabic.  If  we  look  at  a  table 
of  metric  weights  and  measures,  we  find  the  grades  ex¬ 
pressed  by  words  of  three  or  four  syllables.  Some  of  the 
names,  too,  are  liable  to  be  confounded  with  each  other, 
such  as  decimetre  and  decametre,  decigramme  and  deca¬ 
gramme. 

Again,  the  figures  used  in  our  ordinary  system  as  factors 


and  divisors  are  small,  and  easily  dealt  with  mentally. 
Two,  four,  six,  eight,  or  ten  ounces  are  magnitudes  which 
persons  of  the  meanest  capacity  can  remember.  But 
suppose  we  translate  these  quantities  into  their  metric 
equivalents  we  get  such  figures  as  58,  116,  174,  232,  290 
grms. — numbers  much  less  easily  remembered.  If  we 
know  the  price  of  anything  per  pound  we  can  easily  calcu¬ 
late  the  price  per  quarter  or  half-pound.  But  the  metric 
system,  if  carried  out  in  its  integrity,  discards  all  save 
decimal  fractions.  As  a  writer  in  a  contemporary  re¬ 
marks  : — “  The  metric  system  in  its  present  form  brings 
us  in  contaCt  with  numbers  beyond  the  reach  of  the  multi¬ 
plication  table.  The  faCt  is  that  this  system,  as  at  present 
organised,  is  not  so  much  decimal  as  centesimal  or 
millesimal.  In  our  ordinary  system  we  can  express  very 
small  quantities  by  whole  numbers.  A  grain,  a  grain  mea¬ 
sure,  a  line,  are  quantities  below  which  it  is  rarely  neces¬ 
sary  to  go.  The  metric  system  requires  plain,  short,  simple 
names  for  its  various  grades  to  be  arranged  in  such  a 
manner  as  to  banish  the  decimal  point  beyond  all  ordinary 
transactions.  It  needs,  too,  names  for  the  half,  the  quarter, 
&c.,  of  its  denominations.” 

Mr.  Jackson  quotes  the  opinion  of  the  late  Warden  of 
the  Standards — “  There  can  be  no  question  of  the  greater 
convenience  of  our  Weights  and  Measures  over  those  of 
the  Metric  System  for  the  practical  purpose  of  weighing 
and  measuring  ;  the  units  have  been  adopted  as  the  most 
convenient,  and  our  system  is  far  better  than  the  metric 
system  ;  but  for  purposes  of  account  it  is  inferior  to  it.” 

The  author  suggests,  instead  of  either,  an  English  deci¬ 
mal  system.  Its  units  are  the  inch,  foot,  and  yard,  with 
their  squares  and  cubes.  As  the  standard  weight  he  takes 
a  cubic  foot  of  water,  which  “  has  been  a  legalised 
standard  unit  of  weight  since  the  year  1859,  and  its  legally 
declared  value  at  62°  F.,  barometer  30”,  is  62-3210  lbs. : 
taking  the  correct  value  of  this  unit  at  320  F.  as  62-4245 
lbs.,  or  998-79  commercial  ounces,  its  relation  to  the  ounce 
of  commercial  weight  is  tolerably  well  established.  This 
foot  weight  is  the  English  talent,  in  the  same  way  as  the 
Greek  talant  was  the  weight  of  an  Olympic  cubic  foot  of 
water.” 

On  this  talent  the  author  decimalises  at  intervals  of 
1000.  The  x-ioooth  part  of  the  talent  is  the  scientific 
ounce,  which  differs  from  the  commercial  ounce  merely  by 
0-12  per  cent.  The  i-ioooth  part  of  this  ounce,  the  mil, 
is  0-43697  of  a  grain,  and  the  x-xoooth  part  of  the  mil  is 
the  doit  =  0-000437  of  a  grain.  A  unit  of  xooo  talents, 
the  thousand-weight,  is  =  27-868  tons. 

We  like  these  short  English  names  much  better  than 
the  lengthy  “  classical  ”  names  of  the  metric  scale.  The 
author  claims  for  his  units  the  following  advantages ; — 
They  are  based  on  a  recognised  legal  unit ;  they  are 
transmutable  into  commercial  units  through  the  ounce  by 
a  reduction  of  o-i2  per  cent;  they  are  purely  decimal; 
that  conversion  from  weight  to  volume  and  from  volume 
to  weight  is  as  practicable  with  them  as  with  metric  units ; 
the  aCtual  weight  of  any  body  of  known  volume  and  den¬ 
sity  is  easily  ascertained.  For  example,  the  weight  of 
2  cubic  feet  of  wrought  iron  having  a  specific  gravity  of 
7-78  =  15-56  talents.  The  reduction  of  units  of  pressure 
in  which  these  weight  units  are  applied  is  as  easily  effected 
as  with  metric  pressure  units. 

We  commend  this  English  scientific  system  to  the  care¬ 
ful  examination  of  our  readers.  But  whatever  may  be 
thought  of  this  new  series  of  units,  or  of  the  author’s 
partial  dissent  from  the  metric  system,  it  will  be  recog¬ 
nised  that  he  has  furnished  a  wonderfully  complete  survey 
of  the  weights  and  measures  of  all  nations,  ancient  as 
well  as  modern.  It  will  be  found  a  valuable  book  of  re¬ 
ference  for  men  of  the  most  varied  pursuits.  The  mer¬ 
chant,  the  manufacturer,  the  lawyer,  the  statistician,  the 
historian,  the  antiquary,  and  the  divine,  as  well  as  the 
student  of  physical  science,  are  often  in  need  of  informa¬ 
tion  which  they  will  be  able  to  find  here,  and  in  very  few 
other  books.  The  chief  defect  we  notice  is  the  want  of 
an  index. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  ol  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  VAcademie 
des  Sciences.  No.  16,  April  17,  1882. 

Transformation  of  Carbon  Oxysulphide  into  Ordi¬ 
nary  Urea  and  Sulphurea. — M.  Berthelot. — Carbon  oxy¬ 
sulphide  and  gaseous  ammonia  form,  on  combination, 
ammonium  oxysulpho-carbamate,  which  is  again  trans¬ 
formable  into  urea  by  the  simple  elimination  of  sul¬ 
phuretted  hydrogen.  This  conversion  is  particularly 
distinct  in  presence  of  metallic  oxides.  If  the  aqueous 
solution  of  the  salt  is  evaporated,  there  is  formed  a  crystal¬ 
line  iiiatter,  formed  of  ordinary  urea  mixed  with  a  notable 
quantity  of  sulphurea  and  a  little  ammonium  sulpho- 
cyanide. 

Pernitric  Acid. — P.  Hautefeuille  and  J.  Chappuis. — 
Ozone  prepared  by  the  electrisation  of  dry  air  is  mixed 
with  another  gaseous  compound,  pernitric  acid.  The 
formation  of  this  acid  from  a  mixture  of  nitrogen  and 
oxygen  submitted  to  the  adtion  of  the  eledtric  effiuve,  is 
limited  like  that  of  ozone,  and  the  maximum  corresponding 
to  a  given  temperature  may  be  fixed  by  the  decrease  of 
pressure  to  which  the  gaseous  mixture  is  submitted. 
When  the  pernitric  acid  has  acquired  the  maximum 
tension  corresponding  to  the  temperature  of  the  experi¬ 
ment,  the  eleCtric  discharges  decompose  it  into  hyponitric 
acid  and  oxygen,  as  is  shown  by  a  sudden  fall  of  pressure 
and  by  the  deep  red  colouration  of  the  gas.  It  is  ad¬ 
vantageous  to  effeCt  the  preparation  of  pernitric  acid  at 
low  temperatures,  whenever  it  is  desired  to  obtain  a 
gaseous  mixture  strongly  charged  with  this  acid. 

Action  of  Ammoniacal  Gas  upon  Ammoniacal 
Nitrate. — M.  Raoult. — By  the  reaction  in  question  there 
is  formed  a  definite  compound,  2NH40,N03+3NH3. 

Certain  Reactions  of  the  Stannous  Salts. — A.  Ditte. 
— On  pouring  silver  nitrate  into  an  excess  of  nitrate  of 
tin,  there  is  produced  an  abundant  grey  precipitate,  which, 
if  washed  and  pressed  between  blotting-paper  in  the 
absence  of  light  and  dried  in  a  vacuum,  gives  a  grey  sub¬ 
stance,  easily  soluble  in  dilute  nitric  acid.  It  does  not 
dissolve  in  ammonia,  a  trace  of  which  colours  it  of  a  deep 
red.  If  the  white  precipitate  is  left  in  the  liquid  in  which 
it  has  been  formed  it  becomes  red.  If  suspended  in  a 
large  quantity  of  water  it  is  transformed  into  a  deep  red 
powder,  which,  after  washing  and  drying  in  a  vacuum,  is 
still  insoluble  in  ammonia,  but  soluble  in  dilute  nitric  acid. 
It  is  silver  meta-stannate.  This  compound,  if  heated, 
detonates,  and  is  projected  out  of  the  tube.  If  the  silver 
nitrate  is  in  excess,  the  first  drop  of  the  tin-salt  poured 
into  it  gives  a  pinkish  white  turbidity,  which  quickly  turns 
red,  and  yields  ultimately  a  deep  red  precipitate,  almost 
black.  The  filtrate  is  at  first  colourless,  but  it  quickly 
becomes  turbid,  and  the  same  deposit  is  produced.  The 
precipitate  thus  formed  in  presence  of  an  excess  of  silver 
is,  when  washed  and  dried  in  a  vacuum,  a  deep  brown 
powder,  insoluble  in  ammonia,  but  completely  soluble  in 
dilute  nitric  acid.  It  is  a  hydrated  silver  stannate,  and 
does  not  deflagrate  when  heated.  By  adding  silver  nitrate 
very  gradually  to  a  very  dilute  solution  of  stannous 
nitrate,  there  is  formed  a  reddish  purple  precipitate,  which, 
when  washed  is  a  deep  purple  mass,  which  is  soluble  both 
in  ammonia  and  in  dilute  nitric  acid.  The  ammoniacal 
solution  is  of  a  deep  red  ;  if  it  contains  but  little  silver  it 
turns  colourless  on  exposure  to  the  air  ;  if  it  contains  a 
notable  quantity  of  silver  it  evaporates  without  change  of 
colour,  and  leaves  a  purple  residue,  which,  if  air-dried, 
retains  all  the  properties  of  the  original  substance,  and  in 
particular  its  solubility  in  ammonia.  Platinum  chloride 
and  palladium  nitrate  behave  like  salts  of  silver.  These 
deeply-coloured  stannates  and  meta-stannates  are  charac- 
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teristic  reactions  for  the  stannous  salts.  They  are  not 
formed  in  solutions  of  stannic  chloride. 

Tetra-nitrated  Ethylene  Bromide. — A.  Villiers. — 
The  author  has  studied  the  direct  adtion  of  nitric  acid 
upon  various  bodies  of  the  fatty  series,  and  has  succeeded 
in  obtaining  the  body  above  mentioned,  C^NC^^Brg,  by 
thus  treating  ethylene  bromide. 

Origin  of  Saccharine  Matter  in  Plants.— A.  Perrey. 
— The  author  concludes  that  glucose  is  not  a  produdt  of 
the  diredt  elaboration  of  chlorophyll.  Cane-sugar,  on  the 
other  hand,  appears  to  be  a  produdt  of  the  diredt  elabora¬ 
tion  of  the  green  cells. 


MISCELLANEOUS. 


Official  Scientific  Analyst. — The  President  of  the 
Royal  College  of  Physicians  of  London  has  nominated 
Dr.  Stevenson,  of  Guy’s  Hospital,  to  the  post  of  Scientific 
Analyst,  to  condudt  any  analyses  of  bodies  of  deceased 
persons  that  may  be  ordered  by  the  Secretary  of  State  in 
the  interests  of  Justice,  during  the  year  beginning 
May  ist.- 

South  London  School  of  Chemistry. — The  prizes 
awarded  at  the  examinations  held  on  the  4th,  5th,  13th, 
and  15th  April,  were  presented  to  the  following  successful 
competitors  on  Tuesday,  the  25th  ult. : — Chemistry,  Me¬ 
dal,  Mr.  Forster;  Certificate,  Mr.  Woollons.  Botany, 
Medal,  Mr.  Woollons ;  Certificate,  Mr.  Forster.  Materia 
Medica,  Medal,  Mr.  Burton;  Certificate,  Mr.  Dillon. 
Pharmacy — Practical  Dispensing,  Medal,  Mr.  Birkbeck; 
Certificate,  Mr.  Burton.  Certificates  of  Merit  were  also 
awarded  to  Messrs.  Hornby,  Roberts,  Davies,  Heald, 
Reade,  Oldershaw,  Brunton,  Naylor,  Capper,  Wright, 
Tucker,  and  Taylor.  All  the  candidates  that  presented 
themselves  for  examination  during  the  week  ending 
April  29th  passed. 


NOTES  AND  QUERIES. 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Sugar  in  Malt.— Will  any  of  your  correspondents  give  me  the 
amount  of  sugar  in  malt,  either  per  cent  or  per  bushel?  I  believe 
Prout  gives  the  amount  very  low,  and  his  analysis  being  some  years 
ago,  there  may  be  a  more  recent  one. — R.  Marshall. 


MEETINGS  FOR  THE  WEEK. 


Monday,  May  8th. — Royal  Institution,  5.  General  Monthly  Meeting. 
-  Society  of  Chemical  Industry,  8  “  The  Conden¬ 
sation  and  Utilisation  of  Sulphurous  Acid,”  by 
Mr.  F.  Maxwell  Lyte. 

-  Society  of  Arts,  8.  ‘‘ Book  Illustration  :  Old  and 

New,”  by  J.  Comyns  Carr. 

-  Geographical,  8'3o. 

Tuesday,  gth. — Institute  of  Civil  Engineers,  8. 

-  Photographic,  8. 

-  Royal  Institution,  3.  "  History  of  Customs  and 

Beliefs,”  by  Dr.  E.  D.  Tylor, 

-  Royal  Medical  and  Chirurgical,  8.30. 

Wednesday,  10th. — Society  of  Arts,  8.  11  The  Fish  Supply  of  Lon¬ 
don,”  by  Spencer  Walpole,  late  H.M.  Chief 
Inspector  of  Salmon  Fisheries. 

-  Geological,  8. 

-  Microscopical,  8. 

Thursday,  nth.— Royal,  4.30. 

-  Royal  Society  Club,  6.30, 

-  Royal  Institution,  3.  "The  Metals,”  by  Prof. 

Dewar. 

-  Society  of  Arts,  8.  “  The  Recovery  of  Sulphur 

from  Alkali  WastefSchaffner’s  Process):  a  Record 
of  Recent  Results,1'  by  Alexander  M.  Chance. 
Friday,  12th. — Royal  Institution,  8.  “  Different  Modes  of  Lighting,” 
by  A.  G.  Vernon  Harcourt,  at  9. 

-  Astronomical,  8  . 

-  Quekett  Microscopical  Club,  8. 

Saturday,  13th.— Royal  Institution,  3.  "History  of  the  Scienc#  of 
Politics,”  by  Mr.  F.  Pollock. 
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SOME  OF  THE  DANGEROUS  PROPERTIES 
OF  DUSTS.* 

By  F.  A.  ABF.L,  C.B.,  F.R.S., 

President  of  the  Institute  of  Chemistry. 

(Continued  from  p.  191.) 

The  report  of  Faraday  and  Lyell  was  published  in  the 
Philosophical  Magazine  for  January,  1845,  and  was  fol¬ 
lowed  by  a  letter  from  Faraday  in  the  February  number 
of  the  same  publication,  in  which  he  referred  to  the  ledture 
just  delivered  at  the  Royal  Institution,  and  made  further 
suggestions  with  respedt  to  the  method  of  ventilating  the 
mines  suggested  in  the  report.  But  it  appears  that  these 
publications  remained  long  unknown  in  France,  for  in 
1855  M.  du  Souich,  Chief  Government  Mining  Engineer 
of  the  Saint  Etienne  arrondissement,  when  referring  to  an 
explosion  which  had  occurred  at  Firminy,  advanced, 
as  new,  the  view  that  the  deposition  of  crusts  of  a 
light  coke  upon  the  props  was  due  to  dust  which  was 
swept  up  and  transported  to  a  distance  by  the  violent 
current  produced  by  the  explosion,  and  which,  being  in 
part  inflamed,  would  carry  on  and  prolong  the  effedts  of 
the  fire-damp.  The  fadt  that  men  near  the  pit’s  mouth 
received  burns  and  other  injuries,  while  others  who  were 
in  workings  near  the  seat  of  the  explosion,  but  out  of  the 
main  air  current,  escaped  unhurt,  was  ascribed  by  him  to 
this  ignition  and  carriage  of  flame  by  dust.  Had  the 
results  of  the  explosion  been  entirely  due  to  the  mine 
being  highly  charged  with  gas,  the  explosion  must,  be  con¬ 
sidered,  have  extended  to  those  portions.  On  the  occasion 
of  two  explosions  in  1861,  M.  du  Souich  again  dwelt  upon 
his  views  regarding  the  part  played  by  coal  dust  in  increas¬ 
ing  the  disastrous  effedts  of  fire-damp  explosions.  In 
1864-67,  M.  Verpilleuxinstituted  experiments  which  led  him 
to  the  conclusion  that  coal  dust  plays  an  important  part 
in  coal-mine  explosions;  the  subjedt  was  also  pursued  by 
several  other  French  mining  engineers  at  about  the  same 
time,  and  especially  by  M.  Vital,  who  made  some  experi¬ 
ments  on  a  small  scale,  in  1875,  in  connedtion  with 
an  enquiry  into  the  nature  and  cause  of  an  explosion  which 
had  occurred  the  year  before  at  the  Campagnac  Colliery, 
and  in  a  part  where  no  fire-damp  had  ever  been  detedted. 
An  examination  for  gas  had  been  made  by  the  overman 
with  a  Mueseler  lamp  just  before  a  shot  was  fired,  and 
after  the  first  shot,  a  second  shot  was  prepared  and,  the 
fuze  having  been  ignited,  the  men  retreated,  when  after  a 
short  interval,  an  explosion  took  place,  and  the  men  stated 
that  they  saw  a  body  of  reddish  flame  advancing  upon 
them.  After  examining  the  nature  of  dust  colledted  in  the 
mine,  and  instituting  some  special  experiments  upon  a  very 
small  scale  for  the  purpose  of  ascertaining  whether,  and  to 
what  extent,  the  flame  from  a  small  charge  of  powder  was 
lengthened,  when  projedted,  like  the  flame  from  a  blown- 
out  shot,  into  air  containing  fine  coal  dust  in  suspension, 
M.  Vital  concluded  that  very  fine  coal  dust,  very  rich  in 
volatile  (inflammable)  constituents,  will  take  fire  when 
raised  by  an  explosion,  and  that  portions  of  the  coal  are 
successively  decomposed,  yielding  explosive  mixtures  with 
the  air,  whereby  the  fire  is  carried  along  ;  the  intensity  or 
violence  of  the  burning  being  much  influenced  by  the 
physical  charadters  (fineness,  &c.),  of  the  dust.  He  also 
pointed  out  that  an  explosion  of  fire-damp,  while  taking 
place  almost  instantaneously,  inflames  or  decomposes  a 

*  A  Ledture  delivered  at  the  Royal  Institution  of  Great  Britain, 
Friday,  April  28,  1882. 
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small  quantity  of  coal  dust  raised  thereby ;  explosive  adtion 
being  thus  propagated  after  the  fire-damp  explosion  has 
ceased.  Soon  after  M.  Vital’s  investigation  of  the  subjedt, 
Mr.  W.  Galloway  commenced  a  series  of  valuable  experi¬ 
ments  upon  a  larger  scale,  with  the  view  of  investigating 
the  influence  of  coal  dust  in  colliery  explosions,  and  the 
results  were  communicated  by  him  to  the  Royal  Society 
in  two  papers  in  1876  and  1879.  The  conclusions  to  which 
Mr.  Galloway  was  led  by  the  experiments  described  in  his 
first  paper  were  to  the  effedt  that  a  mixture  of  air  and  a 
particular  coal  dust  which  had  been  made  the  subjedt  of 
chemical  examination  and  pradtical  experiment  was  not 
inflammable  at  the  ordinary  pressure  and  temperature,  but 
that  the  presence  of  a  very  small  proportion  of  fire-damp 
in  the  air,  the  existence  of  which  could  not  be  detedted 
with  a  Davy  lamp  by  the  most  experienced  observer,  ren¬ 
dered  this  dust  inflammable,  and  caused  it  to  burn  fjeely 
with  a  red,  smoky  flame.  From  this  it  was  inferred  that 
an  explosion,  when  originated  in  any  way  whatever  in  a 
dry  and  dusty  mine,  may  extend  itself  to  remote  parts  of 
the  workings,  where  the  presence  of  fire-damp  was  quite 
unsuspedted. 

In  his  second  paper,  Mr.  Galloway  shows  that  the  return 
air  of  a  fiery  mine  which,  though  furnishing  no  indication 
of  the  presence  of  gas  when  examined  in  the  usual  way 
(by  means  of  a  Davy  safety  lamp),  might  in  his  opinion 
contain  from  2  to  2‘5  per  cent,  may  be  rendered  imflam- 
mable  by  suspending  coal  dust  in  it.  He  also  described 
experiments  by  which  it  appeared  to  be  demonstrated  that 
the  flame  produced  by  the  explosion  of  fire-damp  in  a  par¬ 
ticular  part  of  a  mine  might  be  propagated,  at  any  rate  to 
some  extent,  by  coal  dust  raised  by  the  explosion  and  sus¬ 
pended  in  the  air  travelling  through  the  mine,  even  in  the 
complete  absence  of  fire-damp  in  the  air.  The  apparatus 
used  by  Mr.  Galloway  was  constructed  on  a  somewhat 
extensive  scale.  In  connedtion  with  the  channel  or  gallery 
through  which  a  current  of  air,  with  or  without  coal  dust 
in  suspension  was  passed,  was  a  receptacle  in  which  a 
mixture  of  pit  gas  (from  Llwynpia  Colliery)  and  of  air  was 
prepared  and  exploded.  The  diredt  communication  between 
the  gas  vessel  and  the  gallery  (representing  a  mine  way) 
was  only  interrupted  by  a  diaphragm  composed  of  from  2 
to  6  leaves  of  newspaper ;  this  separator  being  burst  through 
by  the  explosion  of  a  mixture  of  nearly  two  cubic  feet  of 
fire-damp  with  the  requisite  proportion  of  air.  The  coal 
dust  was  placed  on  the  floor  of  the  gallery  and  upon  cer¬ 
tain  shelves  fixed  in  it.  It  appeared  open  to  question 
whether,  with  the  employment  of  this  apparatus  there  was 
not  a  possibility  of  very  small  quantities  of  fire-damp 
penetrating,  before  the  explosion,  into  the  gallery  from  the 
explosive  chamber,  through  the  closing  arrangement  above 
alluded  to,  and  whether  the  results  obtained  in  the  gallery 
might,  consequently,  be  accepted  as  produced  solely  by 
the  effedt  of  the  concussion  produced  and  flame  promoted 
by  the  gas  explosion  in  the  separate  chamber. 

In  a  paper  just  communicated  to  the  Royal  Society,  Mr. 
Galloway  argues  that  any  amount  of  gas  which  may  thus 
escape  into  the  gallery  must  be  altogether  insignificant  as 
regards  any  possible  influence  upon  the  results  obtained. 

The  conclusion  now  arrived  at  by  Mr.  Galloway,  as  the 
result  of  continued  experiments  with  this  apparatus,  of 
which  he  has  just  given  a  further  account,  and  of  his 
examination  into  the  effedts  produced  by  the  Penygraig 
explosion  in  December,  1880,  and  the  Risca  and  Seaham 
explosions  of  that  year,  is  confirmatory  of  that  published 
by  him  last  year,  namely,  that  the  very  decided  view 
which  he  first  held,  “  that  a  mixture  of  air  and  coal-dust 
is  not  inflammable  at  ordinary  pressure  and  temperature 
without  the  presence  of  a  small  proportion  of  fire-damp,” 
has  not  beer,  borne  out  by  his  further  experiments,  as  he 
considers  that  he  has  now  shown  “  conclusively  that  fire¬ 
damp  is  altogether  unnecessary  for  the  propagation  of 
flame  with  explosive  effedts  by  a  mixture  of  coal-dust  and 
air,”  when  the  scale  on  which  the  experiments  are  made 
is  large  enough,  and  when  the  fineness  and  dryness  of  the 
dust  are  “  unquestionable.” 
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This  conclusion  coincides  in  the  main  with  that  arrived 
at  in  1878,  *as  the  result  of  experiments  by  Prof.  Freire 
Marreco,  condu&ed  in  conne&ion  with  the  North  of  Eng¬ 
land  Institute  of  Mining  and  Mechanical  Engineers,  which 
Society,  as  well  as  the  Chesterfield  and  Derbyshire  Insti¬ 
tute  of  Engineers,  has  laboured  very  usefully  in  this  di¬ 
rection  contemporaneously  with  Mr.  Galloway.  The  most 
recent  conclusions  of  the  latter  in  respeCt  to  coal-dust 
were  in  fadt  forestalled  by  those  which  the  late  lamented 
Prof.  Marreco,  in  association  with  Mr.  P.  D.  Morison, 
communicated  to  the  first-named  Institute  in  November, 
1878,  and  which  were  published  in  its  Transactions  of 
that  date. 

Messrs.  Marreco  and  Morison’s  experiments  were  car¬ 
ried  out  in  galleries  or  long  boxes,  representing  mine 
workings,  though  on  a  smaller  scale  than  Mr.  Galloway’s 
later  apparatus,  and  constructed  somewhat  differently  in 
their  details.  The  apparatus  used  by  them  at  Harton 
Colliery  (and  with  which  experiments  have  since  been 
continued  by  Messrs.  Lindsay  Wood  and  G.  May)  was  in 
faCt  a  double  gallery,  so  arranged  that  the  air  current 
which  passed  into  one  gallery  made  its  exit  at  the  end  of 
the  second,  alongside  the  point  of  its  first  entrance.  The 
mode  of  proceeding  was  to  fire  successively  two  powder 
shots,  in  different  positions  in  the  gallery  box,  from  small 
cannon,  so  as  to  represent  blown-out  shots  in  the  effedts 
produced  ;  coal-dust  was  placed  upon  the  floor  of  the  box, 
and  one  shot  was  first  fired  against  the  air  current  which 
was  passing  at  a  known  velocity.  The  dust-cloud  thereby 
raised  was  carried  along  by  the  current,  and  a  second  shot 
was  fired  into  it,  and  in  a  large  number  of  experiments 
made  with  many  different  descriptions  of  dust,  the  flame 
produced  by  the  second  shot  was  increased  by  that  of  in¬ 
flamed  dust,  a  comparatively  clear  flame  being  sometimes 
produced,  while  in  other  instances  it  was  accompanied  by 
a  shower  of  sparks.  The  view  taken  by  Vital,  Marreco, 
and  others,  regarding  the  adtion  of  coal-dust  in  propa¬ 
gating  flame  in  air  free  from  fire-damp,  is  to  the  effedt  that 
the  first  portions  of  dust  acted  upon  by  the  inflamed  gases 
of  the  shot  liberate  inflammable  gas  which  mixes  with  the 
air  and  is  fired,  the  non-volatile  part  of  the  coal  being  in 
part  consumed  and  in  part  deposited  as  a  feeble  coke. 
Some  examination  of  coked  deposits  of  dust  sent  to 
Marreco  subsequently  by  Mr.  Galloway  confirmed  the 
observations  originally  made  by  Faraday  and  Lyell,  that 
the  coal-dust  is  in  part  submitted  to  destrudtive  distillation 
during  the  progress  of  the  flame  through  the  dust-laden 
air.  Marreco  considers  that,  although  a  proportion  of  the 
heat  developed  by  the  burning  dust  is  absorbed  by  the 
gasification  of  the  coal-constituents,  the  heat  of  combus¬ 
tion  of  these  suffices  to  leave  a  margin  for  the  carrying  on 
of  the  a&ion  from  one  particle  of  dust  to  another,  provided 
these  be  in  sufficiently  close  proximity  to  each  other. 

In  the  experiments  made  by  the  Chesterfield  and  Derby¬ 
shire  Institute  of  Engineers,  in  a  very  long  gallery,  results 
were  obtained  very  similar  to  those  of  Marreco  and  Mori¬ 
son,  and  it  was  also  found  that  a  lengthening  of  a  gas 
flame,  which  was  placed  in  the  gallery,  could  be  obtained 
by  causing  the  current  of  air  to  carry  with  it  thick  clouds 
of  some  descriptions  of  coal-dust. 

Many  instances  are  on  record  in  this  country  and  others 
of  the  firing,  with  semi-explosive  violence,  of  clouds  of 
coal-dust,  produced  either  in  the  open  air  or  in  localities 
where  no  fire-damp  could  exist,  some  portions  of  the  mix¬ 
ture  of  dust  and  air  having  come  into  contact  with  a  flame 
or  fire.  Thus  Marreco  and  Morison  mention  a  case  of  a 
considerable  quantity  of  coal-dust,  which  had  been  acci- 
dentally  thrown  over  some  screens  at  a  pit’s  mouth, 
flashing  into  flame  as  the  dust-cloud  came  into  contact 
with  a  neighbouring  fire,  and  burning  a  man  very  severely ; 
and  another  accident,  which  occurred  in  a  stone-drift, 
where  it  was  believed  that  no  gas  could  possibly  be  pre¬ 
sent.  A  considerable  body  of  rock  was  dislodged  and 
coal-dust  raised  by  the  firing  of  a  shot,  the  flame  of  which 
fired  the  air  and  dust  mixture,  with  very  mischievous  re¬ 
sults.  From  50,000  to  60,000  cubic  feet  of  fresh  air  were 
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said  to  be  passing  through  the  drift  per  minute  when  this 
accident  occurred. 

There  appear  good  grounds  for  believing  that,  provided 
coal-dust  be  sufficiently  fine  and  thickly  suspended  in  the 
air,  and  of  a  readily  inflammable  nature,  fire  may  travel 
to  a  considerable  distance  in  the  working  of  a  mine, 
through  its  agency,  in  the  complete  absence  of  fire-damp. 
The  effedts  of  transmission  of  flame  in  this  way  would  be 
decidedly  different,  and  much  inferior  in  violence,  to  those 
produced  by  an  explosion  of  fire-damp  and  air,  or  of  a 
mixture  of  these  with  coal-dust ;  the  comparative  sudden¬ 
ness  of  the  gas  explosion  would  produce  greater  destruc¬ 
tion  and  less  burning  effetffs  than  the  comparatively 
gradual  explosion,  or  the  rapid  burning  of  a  dust  and  air 
mixture.  In  the  latter  case,  the  coal-dust  will  generally 
be  considerably  in  excess  of  the  air  needed  for  its  com¬ 
bustion,  so  that,  however  finely  divided,  much  will  escape 
being  burned,  and  may  be  only  very  partially  coked  ;  and 
it  is  conceivable  that,  as  suggested  by  Mr.  Galloway,  a 
second  rapid  burning  or  semi-explosion  may  be  caused  by 
the  inrush  of  air,  following  the  first  explosion,  into  the 
workings  which  may  be  thick  with  heated  and  only  par¬ 
tially  burned  dust,  some  of  which  may  still  be  incan¬ 
descent. 

Considering  that,  since  first  Faraday  and  Lyell  directed 
attention  to  the  dangers  of  coal-dust  in  mines,  its  be¬ 
haviour  has  been  made  the  subjedt  of  many  series  of  expe¬ 
riments  and  published  reports  here  and  abroad,  it  is 
remarkable  that  in  most  instances  of  coal-mine  explo¬ 
sions,  until  quite  recently,  the  probable  effedt  of  coal-dust 
in  increasing  their  magnitude  does  not  appear  to  have  re¬ 
ceived  the  serious  attention  which  it  merits  at  the  hands 
of  mine-owners  and  of  those  in  authority  connedted  with 
coal-mines.  When  the  Royal  Commission  on  Accidents 
in  Mines  was  appointed,  it  colledted  evidence  from  H.M. 
inspedtors  of  mines,  from  experienced  colliery  owners  and 
mining  engineers,  and  from  seledted  pitmen,  with  respedt 
to  the  causes  of  accidents,  and  that  evidence  included 
several  statements  regarding  the  possible  influence  of 
coal-dust  in  aggravating  explosions,  but  the  preponderance 
of  opinion  of  H.M.  inspedtors  was  against  the  view  that 
explosions  could  originate  with,  or  be  to  any  great  extent 
propagated  by,  coal-dust  in  the  absence  of  fire-damp.  The 
only  experiment  on  a  pradtical  scale  bearing  upon  the 
subjedt  which  appears  to  have  been  made  until  quite  re¬ 
cently  is  that  of  Mr.  H.  Hall,  Mine  Inspector  of  the  North 
Wales,  &c.,  Distridt,  who,  in  firing  charges  of  4  lbs.  of 
powder  from  a  cannon  in  an  adit  driven  about  50  yards 
from  the  surface  in  a  coal  seam  on  the  dip,  coal-dust  being 
sprinkled  upon  the  floor,  obtained  flame  extending  to  dis¬ 
tances  of  30  to  60  yards,  while  without  the  dust  the  flame 
of  the  shot  did  not  extend  more  than  6  or  7  yards.*  Some 
decided  opinions  were  expressed  that  the  supposed  influ¬ 
ence  of  coal-dust  in  aggravating  explosions  was  over-rated, 
and  that  it  would  certainly  not  lead  to  explosions  in  the 
absence  of  gas.  On  the  other  hand,  Mr.  Galloway  ex¬ 
pressed  a  strong  opinion  that  some  of  the  most  extensive 
of  recent  explosions,  such  as  those  at  Llan  and  Abercarne, 
were  at  any  rate  largely  contributed  to  by  coal-dust,  and 
more  recently— on  the  occasion  of  the  inquiry  into  the 
Penygraig  explosion — he  gave  evidence  to  the  effedt  that 
the  disastrous  results  of  this  explosion  were  mainly,  if  not 
entirely,  ascribable  to  the  adtion  of  coal-dust,  supporting 
this  opinion  by  the  results  of  a  minute  examination  into 
the  condition  of  the  pit,  of  the  sufferers,  &c.,  after  the 
accident. 

When  the  terrible  calamity  which  occurred  at  Seaham 
Colliery  in  September,  1880,  was  officially  enquired  into, 
the  suggestion  was  very  decidedly  put  forward  by  the 
miners’  representatives,  that  the  coal-dust  which  existed 
in  large  quantities  in  some  parts  of  the  mine,  and  especi¬ 
ally  near  the  spot  where  it  was  surmised  that  the  explosion 
had  originated,  might  have  had  much  to  do  with  the 
accident.  Indeed  the  opinion  was  strongly  entertained 

*  Mr.  Hall  stated  that  the  air  in  this  adit  was  “  pradficaliy "  free 
from  gas,  but  did  hot  maintain  its  absolute  freedom. 
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by  some  that  it  was  entirely  due  to  the  ignition  of  coal- 
dust,  in  the  absence  of  gas,  by  the  flame  from  a  blown-out 
shot.  The  ledturer  was  consequently  requested  by  the 
Home  Secretary  to  make  experiments  with  samples  of 
dust  colleded  in  different  parts  of  the  mine,  and  the 
results  obtained  with  them  led  to  an  extension  of  experi¬ 
ments  with  dust  from  other  collieries  in  different  parts  of 
the  kingdom.  These  experiments,  carried  to  a  certain 
point  for  the  immediate  purpose  of  the  Seaham  enquiry, 
have  been  interrupted  for  some  time,  but  the  Royal  Com¬ 
mission  has  now  resumed  them  with  the  objedt  of  obtain¬ 
ing  more  precise  data  in  connedtion  with  certain  results 
which  were  elicited  by  the  first  part  of  the  investi¬ 
gation. 

The  earlier  experiments  were  carried  on  at  the  Garswood 
Hall  Colliery,  where  a  constant  and  abundant  supply  of 
pit-gas  (a  so-called  blower)  is  brought  to  the  surface,  and 
was  kindly  placed  at  the  service  of  the  Commission  by 
Messrs.  Smethurst  and  Co.,  together  with  many  conveni¬ 
ences,  for  the  purposes  of  these  and  other  important  ex¬ 
periments  upon  which  they  have  been  engaged.  The 
apparatus  used  at  Garswood  for  the  experiments  with  the 
Seaham  and  other  dusts,  was  similar  in  charadter  to  those 
employed  by  Freire  Marreco,  Galloway,  and  others,  great 
pains  being  taken  to  secure  accuracy  and  uniformity  in  the 
velocity  of  the  air  currents  passing  through  the  gallery,  in 
the  proportion  of  pit-gas,  or  fire-damp,  used  with  the  air, 
and  in  the  intimacy  of  the  mixture.  In  order  to  raise  the 
air-current  in  the  gallery  to  a  temperature  similar  to  that 
of  the  atmosphere  in  colliery  workings,  the  air  supply  was 
drawn  through  a  system  of  heated  pipes,  so  that,  when 
passing  at  as  high  a  velocity  as  xooo  feet  per  minute,  its 
temperature  would  be  raised  up  to  80°  or  85°  F.  even  in 
the  very  severe  weather  during  which  some  of  these  ex¬ 
periments  were  made. 

The  samples  of  coal-dust  experimented  with  were  ex¬ 
amined  with  respedt  to  fineness,  proportions  of  volatile 
matter  and  ash,  and  one  or  two  other  points,  and  they 
were  all  carefully  dried  before  use. 

Experiments  were  made  in  the  first  instance  with  a  view 
of  ascertaining  the  smallest  proportion  of  fire-damp 
which,  when  mixed  with  the  air  passing  through  the  appa¬ 
ratus,  would  furnish  an  atmosphere  capable  of  firing  at  a 
naked  flame  of  a  particular  size,  placed  in  the  gallery. 
It  was  next  ascertained  what  quantity  of  gas  below  that 
proportion  was  needed  to  impart  to  the  mixture  of  air 
with  a  large  quantity  of  each  particular  coal-dust  the  pro¬ 
perty  of  exploding  throughout  the  gallery.  By  these  ex¬ 
periments  the  samples  were  classed  in  the  order  of  their 
sensitiveness  to  explosion,  and  it  was  found  that  those 
which  were  very  rich  in  pure  coal,  and  which  contained 
the  highest  proportion  of  very  fine  dust  were  the  most 
sensitive,  i.e.,  required  the  lowest  proportions  of  fire-damp 
in  air  to  bring  them  to  explode  readily  when  suspended  in 
a  dense  cloud.  But  with  the  samples  containing  larger 
proportions  of  non-combustible  matter  the  order  of  sensi¬ 
tiveness  did  not  necessarily  harmonise  with  the  compara¬ 
tive  richness  of  a  sample  in  pure  coal,  nor  with  its  com¬ 
parative  fineness,  and  this  was  strikingly  illustrated  by  a 
sample  of  dust  from  one  of  the  roads  in  Seaham  Colliery, 
which  contained  more  than  half  its  weight  of  non-com¬ 
bustible  matter,  yet  ranked  only  third  in  order  of  sensi¬ 
tiveness,  while  another  sample,  containing  considerably 
more  coal  and  a  somewhat  larger  proportion  of  the  finer 
dust,  ranked  fifth. 

Another  point  clearly  established,  and  confirming  by 
more  accurate  data  the  observations  of  earlier  experiments, 
was  that  the  proportion  of  fire-damp  required  in  a  mine  to 
bring  dust  into  operation  as  a  readily  exploding  material 
when  thickly  suspended  in  the  air  is  bordering  upon  and 
even  below  the  smallest  amount  which  can  be  detected  in 
the  atmosphere  of  a  mine,  by  the  most  practised  observer, 
with  the  use  of  the  Davy  lamp,  the  only  means  of  searching 
for  gas  which  has  until  quite  recently  been  employed  in 
mines.  The  highest  proportion  which  can  thus  be  detected 
by  an  experienced  operator  is  stated  to  be  about  2  per  cent. 


Explosions  were  produced  by  dusts  suspended  in  air 
travelling  at  a  velocity  of  600  feet  per  minute,  when  fire¬ 
damp  was  present  in  proportions  ranging  from  2  to  2^75 
per  cent ;  in  currents  of  low  velocity  the  same  result  was 
produced  with  a  sensitive  dust  in  the  presence  of  only  1*5 
per  cent  of  fire-damp,  and  ignitions  which  approached 
explosions  in  their  nature  and  extende.d  to  considerable 
distances,  were  obtained  with  this  dust  in  air  containing  still 
smaller  proportions  of  gas.  Mixtures  of  fire-damp  and 
air  bordering  upon  those  which  will  ignite  upon  the 
approach  of  flame,  were  found  to  be  instantaneously  fired 
by  a  lamp  if  they  contained  only  a  few  particles  of  dust  in 
suspension  ;  and  in  connedtion  with  this  fadt  the  interest¬ 
ing  observation  was  made  that  such  dust  particles  need 
not  be  inflammable  nor  combustible  to  produce  the  result 
named.  Mixtures  of  air  and  gas  which  passed  a  naked 
flame  without  any  symptom  of  ignition  were  inflamed 
when  particles  of  a  fine  light  powder,  such  as  calcined 
magnesia,  were  suspended  in  them.  The  adtion  of  certain 
of  the  pit  dusts  which  contain  comparatively  little  coal, 
in  determining  the  ignition  of  mixtures  of  air  and  small 
proportions  of  fire-damp,  is  possibly  of  the  same  charadter 
as  the  behaviour  of  such  a  dust  as  calcined  magnesia.  The 
power  of  favouring  the  ignition  of  mixtures  of  fire-damp 
and  air  was  not  exhibited  by  some  other  powders  similar 
in  fineness  to  the  latter,  but  differing  in  strudture  and  den¬ 
sity  from  this  and  one  or  two  other  non-combustible  dusts 
which  may  be  called  adtive  ;  and  even  different  samples  of 
magnesia,  differing  somewhat  in  lightness  from  each  other, 
appeared  to  possess  the  adtivity  in  different  degrees.  These 
fadts  seem  to  favour  the  view  that  a  dust  possessing  par¬ 
ticular  physical  charadteristics  exerts  a  contadt  or  catalytic 
adtion  upon  gas  mixtures,  similar  to  that  known  to  be 
possessed  by  platinum  and  some  other  substances  under 
particular  conditions.  Thus,  when  finely-divided  platinum, 
or  even  a  clean  recently-heated  surface  of  the  compadt 
metal  is  brought  into  contadt  with  mixtures  of  hydrogen, 
or  of  a  hydrocarbon  gas  or  vapour,  with  oxygen  or  air, 
oxidation  of  the  hydrogen  or  hydrocarbon  is  at  once  esta¬ 
blished,  accompanied  by  the  development  of  heat,  whereby 
the  temperature  of  the  metal  is  raised  and  chemical  adtivity 
promoted,  so  that  heat  speedily  accumulates,  raising  the 
metal  to  a  temperature  sufficiently  high  to  bring  the  sur¬ 
rounding  gas-mixture  to  the  exploding  point.  If  the  metal 
presents  a  very  large  surface,  or  is  in  a  specially  porous 
condition,  as  in  the  form  of  sponge  or  very  fine  powder 
( platinum  black),  the  explosion  of  the  gas-mixture  may 
follow  very  rapidly,  or  almost  instantly,  upon  the  first  con¬ 
tadt  of  some  portion  with  it.* 

In  many  of  the  experiments  with  calcined  magnesia  just 
referred  to,  it  was  distindtly  noticed  that  a  dark  space  in¬ 
tervened  between  the  gas-flame  used  as  the  source  of  heat 
and  the  flare  produced  by  the  ignition  of  the  gas-mixture 
through  the  influence  of  the  dust  cloud  suspended  in  it, 
which  would  seen  to  indicate  that  the  dust  particles,  im¬ 
mediately  upon  passing  through  the  flame,  established 
some  amount  of  oxidation  of  the  fire-damp,  which  pro¬ 
ceeded  with  increased  rapidity  as  the  dust  became  more 
highly  heated  through  the  chemical  adtion  developed,  so 
that  within  a  short  distance  from  the  point  where  the 
heating  commenced  the  dust  became  incandescent,  and 
the  ignition  of  the  gas-mixture  followed.  Further  experi¬ 
ments  which  are  contemplated  may  elucidate  the  precise 
nature  of  this  adtion  of  non-combustible  dust  in  promoting 
the  ignition  of  gas-inixtures  which,  in  the  absence  of  dust, 
are  not  inflammable.  There  appears  little  doubt,  how¬ 
ever,  that  it  constitutes  one  element  in  the  dangers  arising 
from  the  presence  of  dust  in  the  air  of  a  mine  which  con- 

*  This  adtion  of  platinum  (or  palladium)  has  recently  received 
applications  bearing  special  reference  to  the  existence  of  explosive 
gas  mixtures  in  coal-mines.  The  one  consists  in  an  apparatus  pro¬ 
posed  by  Mr.  Korner  for  removing,  by  slow  combustion,  local  accu¬ 
mulations  of  fire-damp;  the  other  is  a  very  simple  and  portable  photo¬ 
metric  apparatus,  devised  by  Mr.  G.  H.  Liveing,  by  which  proportions 
of  fire-damp  much  lower  than  the  smallest  amount  discoverable  by 
the  Davy  lamp  in  the  hands  of  the  most  expert,  can  be  readily  and 
quickly  detedted,  and  the  amount  estimated  with  considerable  accuracy 
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tains  a  small  proportion  of  fire-damp,  and  in  which  a  large 
body  of  flame  is  accidentally  produced,  either  by  a  blown- 
out  shot,  or  by  a  fire-damp  explosion  of  local  character. 
(To  be  continued,) 


ON  THE  SPECIFIC  RESISTANCE  OF  MERCURY.* 

By  LORD  RAYLEIGH,  F.R.S.,  Professor  of  Experimental 
Physics  in  the  University  of  Cambridge, 

and  MRS.  SIDGWICK. 

The  observations  detailed  in  the  paper  were  made  with 
the  view  of  re-determining  the  relation  between  the  B.A. 
unit  and  the  mercury  unit  of  Siemens,  i.  e.,  the  resistance 
of  a  column  of  mercury  at  o°,  one  metre  in  length,  and  one 
square  millim.  in  section. 

According  to  Siemens, 

i  mercury  unit  =*  0-9536  B.A,  units, 
and  according  to  Matthiessen  and  Hockin, 

i  mercury  unit  =  0-9619  B.A,  units. 

The  value  resulting  from  our  observations  agrees  pretty 
closely  with  that  of  Siemens.  We  find 

i  mercury  unit  =  0-95418  B.A.  units. 

Four  tubes  were  used  to  contain  the  mercury,  of  lengths 
varying  from  87  to  194  centims.  The  diameter  of  the  three 
first  tubes  was  about  1  millim.  and  that  of  the  fourth  about 
2  millims.  The  final  numbers  obtained  from  the  several 
fillings  of  the  tubes  are  as  follows  : — 

f  0*953861 
|  o'954i2  | 

Tube  I.  . .  1  0-95424  0-95416 

I  0-95436  | 

1 0-95421 J 


Tube  II. 


0-95389 

0-95414 

0-95437 

I095436 


°‘954I9 


Tube  III. 


0-95424’ 
0-95418 
'  0-95399 
l°'95425  J 


Tube  IV. 


f  0-95440} 
1 0-95415 1 


o'954I6 


0-95427 


Combining  the  results  of  the  present  paper  with  our 
determination  of  the  B.A.  unit  in  absolute  measure  we 
get 

x  mercury  unit  =  0-94130  X  xo°  C.G.S. 


THE  WATER  SUPPLY  OF  THE  CITY  OF 
NEW  YORK.f 
By  E.  WALLER,  Ph.D. 

I  desire  in  the  first  place  to  present  the  results  of  com¬ 
plete  analyses  of  the  Croton  water  made  at  different 
times.  The  various  denominations  of  salts  present  have 
been  given",  in  order  to  more  literally  quote  the  different 
analysts.  For  the  three  first  analyses  double  columns 
representing  the  results  in  grains  per  English  Imperial 
gallon  of  70,000  grains  and  in  grains  per  United  States 
gallon  of  58,318  grains,  the  first  columns  in  each  case 
being  the  form  in  which  the  analysts  have  recorded  their 
results  to  judge  from  the  context.  In  Nos.  4  and  5  the 
magnesium  and  calcium  bicarbonates  have  been  calculated 
back  to  mono-carbonates,  and  the  results  given  in  brackets. 

*  Abstradt  of  a  Paper  read  before  the  Royal  Society,  May  4th, 
1882. 

f  Paper  read  before  the  American  Chemical  Society,  Feb.,  1882. 


Another  table  of  the  same  results  calculated  to  parts  per 
100,000  is  appended. 

There  is  probably  less  difference  in  the  constituents  of 
the  water  than  the  figures  would  seem  to  indicate,  the 
mode  of  stating  the  results  in  the  earlier  analyses  rather 
suggesting  different  modes  of  conducting  the  examination, 
and  calculating  results  to  those  at  present  in  use. 

Next  permit  me  to  call  your  attention  to  a  chart  showing 
graphically  the  variations  found  in  the  constitution  of 
the  Croton  water,  by  Dr.  Chandler,  during  the  summer 
months  of  1867  and  1868,  representing  some  fifty  exami¬ 
nations,  and  my  own  results  made  in  a  similar  manner 
from  the  latter  part  of  1872  to  the  middle  of  1879,  repre- 
senting  about  350  examinations.  The  average  results 
may  be  thus  stated  : — 


Average  of  Results  on  Croton  Water  in  Parts  per 
Mineral  Organic  Total  Hard- 
Matter.  andVolatile.  Solids,  ness. 

100,000. 

Oxygen 

required, 

Summer  of  1867 

6-72 

1 "  12 

7-84 

4-32 

0-181 

„  „  1868 

5-66 

1-97 

7-63 

— 

0-168 

Last  2  mos.  1872 

7-48 

0-44 

7-92 

3'553 

0-131 

Year  1873 

6-23 

1‘59 

7-82 

3-395 

0-135 

„  1874 

5-83 

1-76 

7'59 

3-332 

0-166 

,,  1875 

5’656 

1-835 

7-491 

3-293 

0-2II 

„  1876 

5'4i6 

1-682 

7-098 

3"x59 

0-185 

»,  1877 

5-603 

1-823 

7-426 

3-260 

0-253 

„  1878 

5 -299 

1-904 

7-203 

2-846 

0-183 

First  5  mos.  1879 

5 ’424 

0-912 

6-336 

2-811 

0-072 

Average  from  Nov.,  1872,  to  May, 
5-702  1-678 

1873, 

7-380 

inclusive — 

3-210  0-180 

The  “  Total  Solids  ”  were  determined  by  weighing  the 
residue  obtained  by  evaporating  a  measured  quantity;  the 
“  Organic  and  Volatile  ”  by  igniting  the  residue,  moisten¬ 
ing  with  carbon  dioxide  water,  drying,  and  weighing  again  ; 
the  “  Hardness  ”  by  soap  solution  as  usual,  the  results 
being  expressed  in  the  equivalent  of  grains  of  calcium 
carbonate,  while  the  permanganate  test  employed  was 
that  so  frequently  used, — acidification  of  a  measured 
quantity  of  the  water  by  sulphuric  acid,  and  adding 
standardised  solution  of  potassium  permanganate  until 
the  colour  held  for  half  an  hour,  the  water  being  kept 
during  the  test  at  the  ordinary  temperature  of  the 
laboratory. 

In  addition  to  these  several  other  examinations  made 
at  irregular  intervals  at  other  times  than  those  specified 
above,  might  be  quoted,  but  as  they  present  no  marked 
deviations  from  those  quoted,  I  will  not  occupy  your  time 
with  them. 

As  a  sample  of  similar  determinations  made  on  samples 
of  the  Croton  taken  from  different  parts  of  the  City  at  the 
same  time,  I  would  present  the  results  obtained  in  the 
latter  part  of  April  of  last  year,  when  the  odours  in  the 
water  caused  the  suspicion  that  it  contained  some  com¬ 
pounds  dangerous  to  health. 

Oxygen 


Mineral 

Organic  and 

Total 

absorbed. 

Matter. 

Volatile. 

Solids.  Permngnt. 

No.  1.  West  33rd  St. . .  6-6 

2-2 

8-8 

0-064 

No.  2.  East  34th  St.  . .  6-0 

i-5 

7"5 

0-060  F 

No.  5.  West  131st  St..  4-4 

I"3 

5’7 

0-064  E 

No.  8.  East  122nd  St. .  5-7 

trace 

5'7 

0-062 

The  samples  marked  F  were  clarified  by  subsidence  or 
filtration  before  examination,  as  they  contained  varying 
amounts  of  muddy  sediment,  and  were  therefore  not  fair 
samples  of  the  water  as  ordinarily  used.  It  may  be  men¬ 
tioned  that  about  a  pint  of  No.  5,  on  standing  about  half 
an  hour  in  a  cylinder  2\  inches  in  diameter,  deposited  a 
sediment  of  about  §  of  an  inch  in  depth.  When  this 
sediment  was  distributed  as  evenly  as  possible  through 
the  water,  and  a  portion  examined,  the  results  were  : — 


No.  2. 
No.  5. 


Mineral  Organic  and 
Matter.  Volatile. 

75’7  21-0 

69-2  I5-I 


Total  Oxygen  absorbed. 
Solids.  (Permanganate.) 
96-70  0-366 

84-3°  0-455 


Chemical  News,  ' 
May  12, 1682.  I 
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A  portion  of  the  sediment  was  examined  separately  ; 
shaken  with  ether  it  afforded,  as  soluble  in  that  menstruum, 
a  minute  proportion  of  vegetable  wax,  having  a  slight 
greenish  brown  tinge,  probably  from  the  presence  of 
chlorophyll.  A  small  amount  was  obtained  for  analysis, 
the  results  being  : — 

Per  cent.  Per  cent. 

Loss  on  ignition  ..  23-31 


Silica .  43-6ito5i,o 

Lime .  0-63  =  CaC03  . .  ri2 

Magnesia .  3-16  =  MgC03  ..  6-64 


Ferric  and  aluminic 
oxides . 20-92 

As  to  other  determinations  on  the  Croton  water,  the 


following  results  may  be  offered  (parts 

per  100,000) : — 

Free 

Albumenoid 

Date. 

Ammonia, 

,  Ammonia. 

Remarks. 

August,  1874 

0-00095 

0-0145 

Average  of  6 

Dec.,  1877 

O'OOI 

0-0102 

)>  >)  2 

Nov.  16,  1878 

0-0015 

0-0I30 

July  11,  1879 

o-ooo8 

0-008 

April  4,  1881 

0-0020 

O-OIIO 

>1  22>  !) 

0-0016 

0-0117 

,,  ,,  10 

>>  22>  M 

o’oigto  0-031 

Total  NH3  on  very 

turbid  samples. 

May  16,  1881 

0-001 

0-007 

Nov.  8,  1881 

0"002 

0-012 

Nitrogen  in  Nitrates. 

July  29,  1881 

0-0198 

Nov.  8,  1881 

o-oi8i 

The  results  obtained  on  free  and  albumenoid  ammonia 
do  not  indicate  any  material  alterations  in  the  proportions 
of  those  constituents  for  yielding  nitrogen  in  those  forms. 
The  examination  of  last  April  shows  that  the  quality  of 
the  water  does  not  vary  extensively  in  different  parts  of 
the  city  at  the  same  time,  unless  the  sediment  is  mixed 
in  when  the  amount  of  nitrogen  obtainable  as  ammonia 
by  distillation  may  reach  nearly  thrice  the  amount  ob¬ 
tainable  from  the  sample  when  fairly  clear.  The  amounts 
of  nitrogen  in  nitrates,  so  far  as  they  go,  give  no  indica¬ 
tions  of  sewage  contamination  in  the  water. 

About  the  end  of  last  year  a  paper  by  Prof.  Leeds  on 
“  The  Relative  Purity  of  City  Waters  in  the  United 
States,”  was  published  in  the  Chemical  News,  vol.  xliv., 
p.  265,  in  which  the  Croton  water  was  condemned  as 
polluted.  The  analytical  results  were  given  as  follows  : — 

Croton,  June  23,  1881.  Results  in  Parts  per  100,000. 


Free  ammonia .  0-0027 

Albumenoid  .  0-027 

Oxygen  required  .  o-8i 

Nitrites  .  none 

Nitrates .  0-8325 

Chlorine . .  . .  0-350 

Hardness  ..  3-30 

Total  solids  .  xx-8o 

Mineral  matter  .  5-00 


Organic  and  volatile  ..  ..  6-8o 

These  results  I  strenuously  object  to, first,  because  they 
are  misleading.  The  term  nitrates  is  indefinite,  and  when 
so  many  chemists  calculate  their  results  to  nitrogen  in 
nitrates,  &c.,  the  impression  might  readily  be  created  that 
nitrogen  in  nitrates  is  meant  by  the  above  figure  for 
nitrates.  The  “  Oxygen  required,”  as  I  have  learned,  was 
obtained  by  Kubel’s  method, — by  reaction  of  potassium 
permanganate  on  the  water  strongly  acidified  with  sul¬ 
phuric  acid  at  boiling  heat.  Inasmuch  as  most  chemists 
(at  least  in  English-speaking  countries)  make  use  of  the 
permanganate  test  at  ordinary  temperatures,  such  a  state¬ 
ment  as  the  above  without  specifying  the  method  used  is 
calculated  to  convey  a  false  impression  of  the  quality  of 
the  water.  Moveover,  the  test  performed  in  that  way  is 
open  to  serious  objection.  Under  those  circumstances  the 


chlorine  in  the  water  would  affedt  the  results,  and  Prof. 
Leeds  himself  has  shown  us  that  the  reagents  used  in¬ 
variably  contain  impurities  which  would  affedt  the  test  to 
the  prejudice  of  the  water  tested,  the  permanganate  con¬ 
taining  chlorine  compounds,  and  the  sulphuric  acid  (which 
is  used  in  considerable  amounts  proportionately)  also  con¬ 
taining  nitrogen  compounds,  sulphurous  acid,  &c.,  and 
where  a  line  is  drawn  on  comparatively  small  amounts, 
the  impurities  of  the  reagents  would  make  a  great  differ¬ 
ence  in  the  conclusions  drawn. 

Prof.  Leeds’s  results  on  total  solids  and  free  and  albu¬ 
menoid  ammonia  are  very  high — indeed,  higher  than  any 
results  I  have  obtained  during  the  past  fourteen  years, 
except  when  (as  last  spring)  the  samples  of  water  were  so 
charged  with  sediment  as  to  render  them  by  no  means 
fair  samples  of  the  Croton  water  as  ordinarily  obtainable. 
The  conclusion  would  seem  to  be  that  his  sample  was 
turbid  with  sediment.  With  regard  to  other  determina¬ 
tions,  they  either  agree  with  preceding  examinations,  or 
the  methods  employed  were  different  from  those  of  which 
I  made  use,  and  therefore  preclude  a  comparison  between 
them. 

In  commenting  on  the  results,  Prof.  Leeds  remarks: 
“  New  York  and  all  the  places  mentioned  lower  on  the 
list  receive  their  water  from  contaminated  sources.  The 
feeders  which  empty  into  Croton  Lake,  the  principal 
reservoir  of  the  New  York  water,  pass  through  a  settled 
country,  with  numerous  tanneries,  factories,  &c. ,  along 
their  banks.  Analyses  of  the  Croton  water  made  at  dif¬ 
ferent  times  during  the  past  five  years,  have  shown  that 
it  is  to  be  classed  among  contaminated  water  supplies.” 
A  quotation  of  this  statement  was  sent  to  Mr.  Isaac 
Newton,  Chief  Engineer  of  the  Croton  Aqueduct  Depot. 
His  reply  was  briefly  to  the  effeCt  that  he  had  compara¬ 
tively  recently  examined  the  Croton  watershed,  and  that 
Prof.  Leeds’s  assertion  with  regard  to  it  was  altogether 
erroneous.  From  other  sources  I  have  been  able  to  ascer¬ 
tain,  first,  with  regard  to  the  population  of  the  watershed, 
that  for  its  area  of  339  square  miles  the  population  is  from 
17,000  to  20,000,  or  about  one  man  to  every  ten  acres. 
Permit  me  to  quote  the  table  given  by  Mr.  D.  M.  Greene, 
given  in  the  “  Twenty-third  Annual  Report  of  Water 
Commissioners  of  the  City  of  Troy,  for  1877,”  p.  120. 

Population  of  Watersheds  for  Water  Supplies  of  Cities. 


City.  Pop.  per  Sq,  Mile. 

Rochester,  N.Y . 

36 

New  York,  N.Y . 

65 

Albany,  N.Y. . 

77  . 

Poughkeepsie,  N.Y.  ..  . 

ScheneCtady,  Cohoes,  and  West  Troy, 

86 

N.Y.  (Supply  from  Mohawk  River) . . 

103 

Brooklyn,  N.Y . 

119 

Boston,  Mass . 

London,  England . . 

22g 

270 

Second,  as  regards  industries  in  the  Croton  watershed. 
But  few  tanneries  now  exist  in  that  region,  for  the  simple 
reason  that  the  most  of  the  trees  yielding  the  necessary 
bark  have  been  cut  down,  and  tanning  is  no  longer 
profitable  in  that  locality.  As  regards  other  industries 
the  region  contains  but  few  factories  of  any  kind,  and 
those  are  on  a  small  scale. 

To  sum  up,  then,  I  desire  to  express  a  most  emphatic 
dissent  from  Prof.  Leeds’s  conclusions,  for  the  following 
reasons  1.  The  proportion  of  chlorides  existing  in  the 
water  has  not  increased  of  late  years,  so  far  as  the  records 
extend,  and  hence  no  indications  of  contamination  by 
sewage  or  manufactures  can  be  asserted  to  exist.  2.  The 
amounts  of  oxygen  absorbed,  by  permanganate  test  for  a 
number  of  years,  serving  to  give  a  comparison  of  the 
quality  of  the  water  with  itself  at  different  times,  show  no 
changes  in  the  quality  of  the  water.  The  same  may  be 
said  for  the  results  on  free  and  albumenoid  ammonia  and 
organic  and  volatile  matter.  3.  The  Croton  water¬ 
shed  is  not  crowded  either  with  population  or  with 
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Complete  Analyses  of  Croton  Water. 


Number— 

I. 

2. 

s 

4- 

5: 

6. 

7; 

Analyst —  Prof.  J. 

C.  Booth. 

Dr.J. 

R.  Chilton. 

C.  F.  Chandler. 

E.  Waller. 

Date—  1843. 

1843. 

August,  1859. 

Summer,  1S69.  May, 1872. 

May,  1879. 

Nov.  1881 

Gallon  used—  Eng, 

U.S. 

Eng. 

U.S. 

Eng. 

U.S.  Gallon  231  cub 

in.  (58318  grs.). 

Sodium  chloride  .. 

) 

r 

0-404 

0-336 

0-402 

0-284 

0'205 

0-205 

Calcium  sulphate  . . 

|°  44 

O  307 

0-353 

0*294 

0-158 

0-024 

0-723 

Alkaline  chlorides  . .  ..  0-193 

0‘i6i 

Potassium  sulphate  . . 

0-179 

0-205 

0-188 

0"20I 

Sodium  sulphate  ..  .. 

0*260 

0-024 

0-200 

0-216 

Alkaline  carbonates  ..  0-828 

o'6go 

0-270 

0-225 

0-054 

Magnesium  chloride 

0-147 

0-122 

Calcium  chloride  ..  .. 

jo-go 

0-750 

0-104 

0-087 

Magnesium  carbonate  ..  0-939 

0782 

0-84 

0-700 

0-390 

0-325 

(i-ioi) 

(0-770) 

0-918 

0-685 

Calcium  carbonate. .  ..  2 '293 

1-910 

1-52 

1-266 

0-836 

0"6g6 

(1-648) 

(1-439) 

1-650 

I-3X9 

Magnesium  bicarbonate. . 

I-9I3 

1-338 

Calcium  bicarbonate 

2  670 

2-33x 

Ferric  and  aluminic  oxide  o-no 

0-092' 

trace 

0-058 

0-175 

0-045 

Silica . 0-359 

0'2qq 

0-46 

0783 

CI70 

0  1 42 

0621 

0’222 

0-274 

0-210 

Organic  and  volatile  ..  0-276 

0-240 

0916 

0-763 

0-670 

0-874 

0-560 

0-233 

Total  solids  . 

3-590 

2-990 

6-873 

5-360 

Solids  by  evaporation  . .  4-998 

4'x74 

4-16 

3-466 

3'7°5 

3-087 

4-780 

3-849 

4-893 

3-168 

Chlorine . 

o-354 

0-296 

0-243 

OI72 

0-124 

0-124 

Nos.  i  and  2.  “  Illustrations  of  the  Croton  Aquedudt,  F.  B.  Tower,  N.Y.,”  1843,  p.  135.  No.  3.  “  Report  of  Water 
Commissioners  of  Albany  for  1865,”  p.  50.  Nos.  4  and  5.  “  Report  of  New  York  Board  of  Health  for  1871,” 
p.  371.  No,  6.  “  Report  on  Croton  Water,  New  York,  1881,”  p.  45. 


Complete  Analyses  of  Croton  Water.  Results  in  Parts  per  100,000. 


Number — 

I. 

2. 

3- 

4- 

5- 

6. 

7- 

Analyst — 

J.  C.  Booth.  J.  R.  Chilton. 

C.  F.  Chandler. 

X 

E.  Wallet. 

_ . _ > — -  — 

Date— 

1843. 

1843. 

Aug.,  1859. 

Summer,  1869. 

May,  1872, 

May,  1879. 

Nov.,  1881 

Sodium  chloride 

1 0-629 

0-577 

0-690 

0-487 

0-35x 

o-35  x 

Calcium  sulphate  .. 
Alkaline  chlorides  .. 

0-276 

0-504 

0-272 

0-041 

1-239 

Potassium  sulphate.. 

0-309 

0-351 

0-322 

o-345 

Sodium  sulphate 

Alkaline  carbonates 

X-I83 

0-386 

0-449 

0-041 

o-343 

0-371 

0-092 

Magnesium  chloride 

1 1-286 

0-210 

Calcium  chloride 

0-149 

Magnesium  carbonate  . . 

I-34I 

1-200 

o-557 

(i-888) 

(1-320) 

x>575 

1*174 

Calcium  carbonate  .. 

3-276 

2-I7X 

r  194 

(2  826) 

(2-467) 

2-830 

2-262 

Magnesium  bicarbonate.. 

3-280 

2-294 

Calcium  bicarbonate 

4-578 

3-996 

Ferric  and  aluminic  oxides 

o-I57] 

}  0-243 

trace 

O' 100 

0-300 

0-078 

Silica . 

0-51? 

0-657 

1-060 

0-380 

0-470 

0-360 

Organic  and  volatile 

o-394 

1-309 

1-150 

1-500 

0-960 

0-400 

Total . 

5-129 

11-788 

9-190 

Solids  by  evaporation 

7-140 

5-943 

5-293 

8-200 

6  600 

8-390 

5H32 

Chlorine . 

0-508 

0-416 

0-294 

0-2x3 

0213 

manufactures,  as  Prof.  Leeds  seems  to  imagine.  4.  The 
health  of  the  community  is  not  and  has  never  been  such 
as  to  indicate  the  presence  of  any  contamination  in  the 
water  supply. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday,  May  4, 1882. 


Dr.  Gilbert,  F.  R.S.,  President,  in  the  Chair. 


The  minutes  of  the  previous  meeting  were  read  and  con¬ 
firmed. 

The  following  certificates  wese  read  for  the  first  time : — 
R.  Alexander,  G.  J.  Ellis,  D.  E.  Johnstone,  T.  W.  Lovi- 
bond,  R,  W.  Pullar. 


During  the  evening  a  ballot  was  held  :  Messrs.  Groves 
and  Makins  were  appointed  scrutineers.  The  following 
gentlemen  were  declared  to  be  duly  ele&ed  Fellows 
of  the  Society : — L.  W.  Andrews,  J.  H.  Beckett, 
J.  H.  Bicket,  B.  A.  Burrell,  J.  Falkiner,  G.  R.  Faulkner, 
W.  J.  Kemp,  S.  Langdon,  E.  G.  Love,  A.  F.  Price, 
W.  H.  A.  Peake,  A.  N.  Palmer,  J.  Robinson,  S.  P.  Sadtler, 
W.  C.  Samuel,  J.  H.  Smith,  J.  H.  Stebbins,  P.  W.  Squire, 
L.  Taylor,  G.  Watson. 

The  President  then  called  on  Prof.  Dewar,  F.R.S.,  to 
deliver  his  le&ure  “  On  Recent  Developments  of  the  Theory 
of  Dissociation^’ 

The  ledturer  said  the  title  of  the  ledture  was  too  exten¬ 
sive  a  one  to  be  applied  to  his  discourse,  as  he  intended  to 
describe  a  few  only  of  the  more  important  discoveries  in 
this  field  of  research.  On  a  former  occasion  he  had 
addressed  the  Society  on  the  same  subjedt,  principally  on 
the  work  of  Deville.  Since  then  mathematicians,  by  the 
aid  of  thermo-dynamical  laws,  had  rendered  the  chemist 
a  great  service  by  systematising  and  classifying  the  pheno¬ 
mena,  the  discovery  of  which  the  world  of  science  will 
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always  associate  with  the  name  of  Deville.  The 
first  chemist  who  studied  chemical  adtion  as  analogous  to 
a  physical  change  of  state  was  Black.  He  had  a  great 
objection  to  hypothesis,  and  instead  of  calling  his  course 
Ledtures  on  Chemistry,  he  designated  them  Ledtures  on 
the  Effedt  of  Heat  and  Mixture.  Deville  used  the  term 
dissociation  to  express  chemical  decomposition  subjedt  to 
certain  conditions.  A  compound  substance  is  said  to  be 
dissociated  when  the  operation  of  decomposition  is  subjedt 
to  the  conditions — that  the  produdts  of  decomposition  re¬ 
main  within  the  sphere  of  chemical  adtion ;  and  that  the 
operation  is  reversible,  in  the  thermo-dynamic  sense  of  the 
term.  The  ledturer  illustrated  the  phenomena  of  dissocia¬ 
tion  by  showing  the  partial  decomposition  of  iodide  of 
mercury  as  the  temperature  increased,  and  the  varying 
partial  pressure  of  the  ammonia  evolved  from  the  chloride 
of  calcium  compound.  The  stability  of  a  body  depends 
upon  the  temperature  and  pressure  of  the  environment, 
where  the  medium  in  which  the  substance  is  placed  is 
assumed  to  consist  in  part,  of  at  least  one  of  the  gases  pro¬ 
duced  by  the  dissociation  of  the  compound. 

Troost  made  experiments  with  calcium  carbonate,  and 
proved  that  the  pressure  of  the  C02  evolved  is  a  fundtion 
of  the  temperature,  and  is  completely  independent  of  the 
mass  of  lime  or  of  calcium  carbonate.  When  calcium 
carbonate  is  decomposed  by  heat  we  have  to  consider 
the  effedts  of  three  bodies,  carbon  dioxide,  calcium 
oxide,  and  undecomposed  calcium  carbonate.  Now 
Troost  proved  three  points  : — (i)  That  the  decomposi¬ 
tion  was  a  fundtion  of  the  temperature ;  (2)  that  the 
decomposition  was  independent  of  mass ;  (3)  that  the 
adtion  is  reversible,  i.e.,  the  moment  the  temperature  is 
lowered  the  partial  pressure  is  also  altered  and  re-combina¬ 
tion  takes  place,  so  that  the  process  resembles  the  conden¬ 
sation  and  volatilisation  of  a  vapour.  Deville  proved  that 
the  temperature  of  the  oxy-hydrogen  flame  was  far  below 
that  indicated  by  theory,  and  he  showed  in  the  case  of 
the  flame  of  CO  and  O  that  the  composition  of  the  flame 
varied  at  different  parts,  so  that  in  the  hottest  part  there 
was  most  free  oxygen.  Deville  also  pointed  out  that  ex¬ 
periments  in  which  vapours  were  condudted  along  heated 
porous  tubes,  and  so  subjedted  to  diffusion  whilst  disso¬ 
ciated,  were  only  of  value  for  showing  that  a  certain 
amount  of  dissociation  had  taken  place,  and  were  valueless 
for  determining  the  percentage  amount  of  the  dissociation. 
It  was  therefore  impossible  by  such  means  to  decide 
whether  the  substances  were  completely  broken  up  or  not. 

The  first  exadt  determinations  of  partial  pressures  at 
various  temperatures  we  owe  to  Isambert,  who  used  the 
ammonio-chlorides  of  calcium  and  of  silver.  When  these 
substances  are  heated,  the  partial  pressure  of  the  ammonia 
comes  to  a  definite  and  fixed  point  for  each  temperature, 
if  sufficient  time  be  given  to  reach  equilibrium.  By 
numerous  determinations  a  series  of  curves  is  obtained, 
showing  the  partial  pressures  at  any  temperature.  Dia¬ 
grams  of  such  curves  were  exhibited,  showing  the  curves 
of  ammonio-chloride  of  silver,  the  ammonio-chloride  of 
calcium,  water,  hydrogenium,  &c.  Thes  ecurves  all  exhi¬ 
bit  a  different  rate  of  increase  as  the  temperature  rises. 
As  the  temperature  is  raised  the  ratio  of  the  increment  of 
the  pressure  to  the  temperature  becomes  greater,  until 
the  curves  become  almost  vertical.  From  such  a  table 
we  can  learn  by  inspection  the  pressure  required  to  preserve 
any  substance  in  a  stable  condition  at  any  temperature. 
These  bodies  apparently  follow  a  law  similar  to  that  of 
saturated  vapours,  but  the  true  law  is  probably  more  com¬ 
plicated. 

Recent  investigations  have  shown  that  at  a  certain  tem¬ 
perature  chemical  compoundsbehave  like  liquids  and  gases 
at  the  critical  point.  Thus  if  sulphuretted  hydrogen  and 
water  be  subjedted  to  pressure,  at  low  temperatures,  a  solid 
crystalline  hydrate  is  formed  ;  but  if  the  temperature  be 
kept  at  40°  C.  no  solid  hydrate  can  be  shown  to  exist, 
however  great  the  pressure  may  be.  Similar  phenomena 
are  observed  with  hydrochloric  acid  gas  and  phosphamine. 

The  ledturer  then  had  shown  on  the  screen  two  capillary 
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tubes,  containing  respectively  hydrogen  sulphide  and 
water,  and  hydrochloric  acid  and  phosphamine.  To  take 
the  first  of  these  mixtures :  on  applying  pressure  by 
means  of  a  pump,  similar  to  that  used  in  Cailletet’s  ap¬ 
paratus,  the  hydrogen  sulphide  was  first  liquefied,  and  the 
water  and  the  liquefied  gas  were  seen  one  above  the 
other  :  on  increasing  the  pressure  dark  specks  of  the  crys¬ 
talline  hydrate  were  seen  ;  these  gradually  increased,  un¬ 
til  the  whole  tube  became  opaque.  On  decreasing  the 
pressure  these  solid  particles  disappeared,  and  the  tube 
became  transparent.  The  experiment  was  repeated, 
with  the  tube  surrounded  with  water  at  40°  C. ;  no 
solid  hydrate  was  formed,  although  the  pressure,  as  indi¬ 
cated  by  the  gauge,  amounted  to  200  atmospheres. 

Another  experiment  was  here  shown.  Two  transparent 
crystals  of  calcite  were  placed  in  two  platinum  crucibles 
raised  just  above  the  melting-point  of  zinc :  through  one 
crucible  a  current  of  carbon  dioxide  was  passed,  the  other 
was  exposed  to  the  atmosphere ;  after  some  time  it  was 
seen  that  the  crystal  in  the  carbon  dioxide  remained  trans¬ 
parent,  the  other  had  become  partially  converted  into 
lime. 

In  the  next  experiment"1  a  current  of  hydrogen  was 
passed  over  a  bulb  containing  iodine  gently  heated ;  the 
mixed  elements  then  passed  through  a  coil  of  metal  tubing 
heated  to  250°  to  300°  C.,  and  a  continuous  formation  of 
hydriodic  acid  was  observed.  If,  on  the  other  hand,  hy- 
driodic  acid  had  been  subjedted  to  this  temperature,  it 
would  have  been  partially  decomposed  into  hydrogen  and 
iodine.  So  that  at  the  same  temperature  hydriodic  acid  may 
be  both  formed  and  decomposed.  The  adtion  is  reversible, 
and  resembles  the  condensible  state  of  a  vapour.  More¬ 
over,  in  both  cases — i.e.,  whether  a  mixture  of  the  ele¬ 
ments  or  the  compound  be  employed — the  resulting  mix¬ 
tures  of  hydrogen,  iodine,  and  hydriodic  acid  will  be 
identical  in  composition,  provided  the  temperature  and 
pressure  are  the  same,  the  combination  or  decomposition 
proceeding  until  an  equilibrium  is  established. 

The  cycle  of  Carnot  was  explained,  and  Clapeyron’s 
formula — applicable  to  all  substances  undergoing  change 
of  state  at  a  constant  temperature  and  pressure — deduced. 
The  most  convenient  form  of  the  equation  is  as  follows 
(“  Theory  of  Heat,”  Clerk  Maxwell,  Cap.  VIII.,  On  Heat 
Engines) : — 

Molecular  latent  heat  =  LD  =  -  D-, 

p  dt 

when  the  substance  is  transformed  into  the  gaseous  state 
at  temperatures  considerably  below  its  critical  point. 
By  means  of  this  formula  the  latent  heat  of  volatilisation 
can  be  calculated.  This  is  often  of  advantage  to  the 
chemist,  as  the  accurate  determination  of  latent  heat  is 
difficult.  In  order  to  test  the  application  of  this  formula 
to  dissociation  phenomena,  the  amount  of  heat  evolved 
or  absorbed  in  the  change  (which  in  this  case  is  called 
Heat  of  Combination)  has  to  be  calculated  from  this 
equation,  by  replacing  the  ratio  of  increment  of  pressure 
and  temperature  of  the  saturated  vapour  by  a  similar  ratio 
deduced  from  the  values  of  the  tensions  of  dissociation 
for  different  temperatures.  It  is  assumed  that  the  trans¬ 
formation  takes  place  at  a  temperature  and  pressure  when 
the  volume  of  the  gas  produced  by  the  dissociation  is  very 
great  in  comparison  with  the  volume  of  the  non-volatile 
solid  substance.  When  the  formula  is  applied  to  car¬ 
bamate  of  ammonia,  hydrogen,  or  the  ammonic  chlorides, 
substances  whose  tension  of  dissociation  are  known,  the 
calculated  and  experimental  values  agree  remarkably  well. 
Calculated  by  this  formula  the  number  obtained  per 
equivalent  for  carbamate  of  ammonia  was  19,000,  and 
the  number  by  experiment  was  19,047.  This  general 
1  formula  holds  good  for  chemical  combination  under 
the  new  conditions,  as  well  as  for  physical  changes  of 
state. 

The  fundtion  expressing  the  relation  between  temper¬ 
ature  and  pressure  of  saturated  vapour  was  considered, 
and  the  history  of  the  differences  detailed.  Prof.  Gibbs, 
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of  Yale  College,  deduced  from  a  generalisation  of  thermo¬ 
dynamical  principles  the  general  formula — 

Log.  p  =  A-B  log.  t  —  — 

t 

s  the  simplest  approximate  solution  of  the  problem  for 
hysical  or  chemical  change  of  state,  on  the  assumption 
hat  in  the  case  of  dissociation  one  of  the  components  is 
non-volatile.  If  the  dissociating  substance  exists  entirely 
in  the  gaseous  state,  then  Gibbs  finds  the  following 
formula  expresses  the  relation  of  the  partial  pressures  of 
the  components,  viz. — 


Log. 


—  -  A'  —  B'  log.  t  +  — , 


(/’1+/2)2  “  t 

where  P  is  the  pressure  of  the  original  substance,  and 
pi  and  p2  that  of  theproduds  of  decomposition.  It  is  worthy 
of  note  that  the  form  of  the  equation  is  in  both  cases  the 
same.  Gibbs  has  shown  that  the  last  equation  gives 
with  sufficient  accuracy  the  varying  densities  of  such 
substances  as  peroxide  of  nitrogen,  formic  and  acetic 
acids,  and  pentachloride  of  phosphorus.  New  density 
determinations  of  great  exactitude  are  required  to  verify  the 
above  laws. 

The  researches  of  Andrews  on  the  liquefaction  of  car¬ 
bon  dioxide  were  discussed.  As  the  temperature  rises  the 
approximation  of  the  liquid  and  gaseous  state,  in  the  iso¬ 
thermal  lines  of  the  diagram  of  carbonic  acid,  becomes 
more  and  more  apparent,  until  above  the  critical  point,  at 
a  temperature  of  48°  C.,  the  curve  resembles  almost  com¬ 
pletely  that  of  a  peifeCt  gas.  It  is  almost  impossible  to 
over-estimate  the  value  of  these  researches.  Prof.  James 
Thomson  suggested  that  the  isothermal  lines  for  COj  be¬ 
low  the  critical  point  are  not  discontinuous,  but  that  the 
fluid  at  high  pressure,  and  below  the  critical  point,  exists 
in  three  different  states.  The  critical  point  could  be  cal¬ 
culated,  and  all  the  other  variables  of  a  gas,  by  means  of 
Clausius’s  formula ;  and  the  lecturer  hoped  that  by  the 
determination  of  various  constants  similar  laws  might 
ultimately  be  applied  to  chemical  compounds. 

If  we  assume  that  our  elements  are  compounded  of 
elemental  matter,  which  may  have  two  or  more  essentially 
different  forms,  then  we  may  extend  the  laws  of  observa¬ 
tion  to  the  discussion  of  this  hypothesis  so  far  as  ascer¬ 
taining  the  conditions  which  would  regulate  the  trans¬ 
formations.  Some  experimentalists  regard  hydrogen  as 
forming  a  basic  substance  through  which  new  matter  is 
compounded  ;  and  for  the  purposes  of  discussion  this  body 
may  be  taken  as  a  provisional  constituent.  Now  the  sta¬ 
bility  of  the  element  does  not  depend  on  the  temperature 
alone,  but  also  on  the  constitution  of  the  gaseous  atmo¬ 
sphere  in  which  it  is  assumed  to  be  dissociated.  This 
fad  has  been  entirely  ignored,  or  rather  not  understood, 
by  those  who  have  discussed  this  subjed  on  the  basis  of 
the  developmental  theory.  If  hydrogen  is  a  constituent 
which  becomes  isolated  from  our  elements  at  solar  tem¬ 
perature,  severance  of  the  hydrogen  will  not  take  place 
provided  the  element  is  located  in  an  atmosphere  of  hy¬ 
drogen  having  a  partial  pressure  in  excess  of  that  due  to 
the  dissociation  tension  for  any  given  temperature.  Now 
the  solar  atmosphere  seems  specially  constituted  to  in¬ 
crease  the  stability  of  the  presumably  decomposable 
elements,  because  of  the  necessarily  high  relative  tension 
of  free  hydrogen.  It  is  evident  we  must  consider  tho¬ 
roughly  the  physical  laws  of  chemical  adion  before  we 
dare  attempt  to  interpret  the  meaning  of  the  recondite 
alterations  which  are  revealed  by  spedral  phenomena,  and 
recent  discussion  has  taught  us  that  we  are  very  far  from 
being  in  a  position  to  generalise  in  this  field  of  research. 

The  President  had  listened  with  great  interest  to  the 
masterly  exposition  which  Prof.  Dewar  had  given  to  the 
meeting  of  our  present  knowledge  of  dissociation,  and 
especially  the  recent  developments  of  this  important  sub¬ 
ject.  He  trusted  that  there  would  be  a  good  discussion. 

Dr.  Siemens  had  heard  with  the  deepest  attention  the 
lucid  and  complete  exposition  of  the  critical  state  of 


gaseous  matter.  It  was  impossible  for  him  to  follow  the 
ledurer  to  the  depths  of  mathematical  formulae,  and  he 
would  ascend  into  the  higher  atmosphere  of  solar  and 
stellar  space.  He  was  glad  to  hear  that  Prof.  Dewar  did 
not  agree  with  solar  dissociation.  He  wished  especially 
to  draw  attention  to  the  effed  of  radiant  energy  on  attenu¬ 
ated  matter.  He  believed  that  each  ray  of  the  sun  had 
precisely  the  same  dissociating  power  as  the  sun  itself,  and 
if  this  matter  could  be  raised  to  the  temperature  of  the 
photosphere,  in  space  dissociation  must  occur. 

Prof.  Odling  said  that  with  regard  to  the  effed  of  radiant 
heat  on  highly  attenuated  matter  in  effeding  decomposi¬ 
tion  and  dissociation,  he  remembered  that  when  Sir  W. 
Groves  first  showed  the  decomposition  of  steam  by  balls 
of  platinum  heated  in  the  oxy-hydrogen  flame,  Graham 
was  of  the  opinion  that  the  decomposition  was  not  effeded 
by  the  heat,  but  by  light,  i.e.,  radiant  energy. 

Prof.  Dewar  said  that  he  only  discussed  the  bearing  of 
dissociation  on  the  question  of  the  stability  of  our  chemical 
elements.  As  to  the  source  of  solar  energy,  he  had  no 
intention  of  controverting  the  views  of  Dr.  Siemens  on  that 
subjed.  He  would  point  out  that  light  decompositions 
are,  as  a  rule,  not  reversible,  and  he  would  caution  che¬ 
mists  to  walk  warily  when  using  such  delicate  means  of 
research  as  spedrum  analysis,  and  it  was,  above  all,  most 
important  to  study  the  changes  produced  in  spedra  by 
varying  physical  conditions. 

After  a  hearty  vote  of  thanks  to  the  ledurer,  the  Society 
adjourned  to  May  18th. 


PHYSICAL  SOCIETY. 

Saturday,  May  6th ,  1882. 

Prof.  Clifton,  President,  in  the  Chair. 

New  Member,  Mr.  W.  H,  Heaton, 

Mr.  Lecky  described  a  form  of  battery  arranged  by  Mr. 
A.  R.  Bennet,  of  Glasgow,  at  a  cost  of  6d.  per  cell.  The 
vessel  and  eledro-negative  plate  consists  of  an  iron  milk 
or  meat  tin,  into  which  is  placed  a  porous  pot  containing 
a  zinc  plate  stuck  in  a  paraffined  cork  cover,  fitting  the 
porous  pot.  A  solution  of  caustic  soda  is  the  liquid.  In 
it  iron  does  not  rust,  and  is  eledro-negative  to  zinc.  The 
eledromotive  force  is  i’23  volts,  where  the  Daniell  is  taken 
as  1  volt,  and  the  Leclancbe  as  1-30  volts.  Iron  filings 
round  the  iron  plate  facilitate  depolarisation  by  the  escape 
of  hydrogen  irom  their  points.  The  cell  pitted  against  a 
Leclancbe  was  found  to  ring  an  eledric  bell  even  longer 
than  the  latter. 

Prof.  Guthrie  (in  the  absence  of  Dr.  F.  D.  Brown,  the 
author)  gave  a  summary  of  a  paper  entitled  “  Notes  on 
Thermometry,'"  This  described  a  method  of  calibrating 
the  tubes  by  means  of  a  microscope  having  an  extra  half¬ 
lens  before  the  objed-glass,  which  focussed  the  end  of  the 
mercury  column,  whilst  the  other  lens  focussed  the  tube, 
so  that  no  alteration  of  the  focus  of  the  microscope  was 
necessary  in  making  an  observation.  Dr.  Brown  also 
found  that  a  constant  zero  temperature  was  better  ob¬ 
tained  from  a  mixture  of  ice  and  water  than  from  drained 
ice,  and  that  it  was  preferable  to  mix  the  ice  with  distilled 
water  rather  than  ordinary  water. 

Ading  on  the  suggestion  of  Dr.  Guthrie,  Mr.  Whipple, 
of  Kew,  had  found  that  the  ice  itself  might  be  from  different 
sources  without  appreciably  affeding  the  result.  Mr. 
Whipple  called  attention  to  the  change  of  zero  in  thermo¬ 
meters  by  heating,  and  recommended  buyers  to  see  that 
makers  had  not  let  them  be  heated  after  their  calibration. 

Mr.  J.  Macfarlane  Gray  suggested  that  the  thermo¬ 
meters  used  by  Regnault  should  be  examined  now,  as  our 
standards  are  based  on  his  results. 

Prof.  Clifton  pointed  out  that  the  half-lens  in  the 
microscope  would  probably  distort  the  image  of  the  mer¬ 
cury  column. 
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Prof.  Guthrie  then  read  a  paper  on  the  repulsion  of  a 
suspended  horse-shoe  magnet  by  a  rotating  copper  disc 
below  it.  He  gave  tables  of  quantitative  results,  and  a 
plotted  curve,  showing  that  the  repulsion  varied  as  the 
square  of  the  rate  of  rotation.  For  a  surface  velocity  of 
the  disc  of  163  metres  per  minute,  the  repulsion  was 
C41  grm. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
Annual  Meeting,  Monday,  May  1,  1882. 

Thomas  Boycott,  M.D.,  F.L.S.,  Manager,  in  the  Chair. 

The  Annual  Report  of  the  Committee  of  Visitors  for  the 
year  1881,  testifying  to  the  continued  prosperity  and 
and  efficient  management  of  the  Institution,  was  read  and 
adopted.  The  real  and  funded  property  now  amounts  to 
above  ^85,400.,  entirely  derived  from  the  contributions 
and  donations  of  the  members. 

Fifty-two  new  members  paid  their  admission  fees  in 
1881. 

Sixty-two  Lectures  and  nineteen  Friday  Evening  Dis¬ 
courses  were  delivered  in  1881. 

The  books  and  pamphlets  presented  in  1881  amounted 
to  about  270  volumes,  making  with  623  volumes  (including 
periodicals  bound)  purchased  by  the  managers,  a  total  of 
893  volumes  added  to  the  library  in  the  year. 

Thanks  were  voted  to  the  President,  Treasurer,  and  the 
Honorary  Secretaries,  Warren  De  La  Rue,  Esq.,  and 
William  Bowman,  Esq.,  to  the  Committees  of  Managers 
and  Visitors,  and  to  the  Professors,  for  their  valuable  ser¬ 
vices  to  the  Institution  during  the  past  year. 

The  following  Gentlemen  were  unanimously  eleded  as 
Officers  for  the  ensuing  year  : — 

President — The  Duke  of  Northumberland,  D.C.L.,  LL.D. 
Treasurer — George  Busk,  Esq.,  F.R.S. 

Secretary — William  Bowman,  Esq.,  LL.D.,  F.R.S. 

Managers — Right  Hon.  Robert  Bourke,  M.P.  ;  Thomas 
Boycott,  M.D.,  F.L.S. ;  Joseph  Brown,  Q.C.  ;  Warren  De 
La  Rue,  M.A.,  D.C.L.,  F.R.S.;  Colonel  James  Augustus 
Grant,  C.B.,  C.S.I.,  F.R.S.  ;  Hon.  Sir  William  R.  Grove, 
M.A.,  D.C.L.,  LL.D.,  F.R.S. ;  Right  Hon.  The  Lord  Claud 
Hamilton,  J.P. ;  Caesar  Henry  Hawkins,  F.R  S  ,  F.R.C.S. ; 
Sir  John  Hawkshaw,  F.R.S.,  F.G.S. ;  William  Huggins, 
D.C.L.,  F.R.S.;  John  Fletcher  Moulton,  M.A.,  F.R.S.; 
Sir  Frederick  Pollock,  Bart.,  M.A. ;  Mr.  Henry  Pollock  ; 
John  Rae,  M.D.,  LL.D.,  F.R.S. ;  William  Spottiswoode, 
M.A.,  D.C.L.,  Pres.  R.S. ; 

Visitors — John  Birkett,  F.L.S. ,  F.R.C.S.  ;  Mr.  Charles 
James  Busk  ;  George  Frederick  Chambers,  F.R.A.S.  ; 
Frank  Crisp,  LL.B.,  B.A.,  F.L.S.;  Henry  Herbert  Stephen 
Croft,  M.A.  ;  Alexander  John  Ellis,  B.A.,  F.S.A.,  F.R.S. ; 
Mr.  Charles  Lyall,;  Robert  Mann,  M.D.,  F.R.C.S.; 
Henry  Maudslay,  M.D.  ;  William  Henry  Michael,  Q.C. ; 
Hugo  W.  Muller,  Ph.D.,  F.R.S.;  Mr.  Lachlan  Macintosh 
Rate;  The  Hon.  Rollo  Russell,  F.M.S.;  John  Bell  Sedg¬ 
wick,  F.R.G.S. ;  Mr.  George  Andrew  Spottiswoode. 


OBITUARY. 


MR.  T.  W.  KEATES. 

We  much  regret  having  to  record  the  death  of  Mr.  T.  W. 
Keates,  widely  and  honourably  known  as  the  consulting 
chemist  and  superintending  gas  examiner  to  the  Metro¬ 
politan  Board  of  Works.  The  deceased  was  a  sound  and 
judicious  chemist,  of  great  learning,  wide  experience,  and 
strong  common  sense.  Few  scientific  men  were  his 
equals  in  the  difficult  art  of  giving  professional  evidence 
before  a  court  of  justice,  making  the  faCts  clear  to  the 
comprehension  of  judge  and  jury,  and  baffling  the  device 


by  which  counsel  too  often  seek  to  hinder  the  statement 
of  the  truth.  All  who  have  come  in  contact  with  the 
deceased  gentleman,  whether  in  his  official  or  private 
capacity,  will  gladly  bear  witness  to  his  candour,  upright¬ 
ness,  his  nice  sense  of  duty  and  honour,  and  his  utter 
freedom  from  those  charlatanic  arts  by  which  inferior 
minds  strive  to  win  public  attention. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  degrees  ol  temperature  are  Centigrade  unless  otherwise 
expressed, 

Comptes  Rendus  Hebdomadaires  des  Stances,  de  V  Academic 
des  Sciences.  No.  16,  April  17,  1882. 

Discovery  of  the  Alkaloids  derived  from  Animal 
Proteic  Matters. — Armand  Gautier.— Before  the  re¬ 
searches  of  the  author  and  of  the  late  Prof.  Selmi,  various 
experiments  were  made  in  the  same  diredtion.  About  the 
time  when  the  chief  organic  bases  were  discovered, 
Schwanert  obtained  from  human  remains  substances 
capable  of  neutralising  acids.  In  1856,  Panum,  a  Dane, 
obtained  from  the  putrid  flesh  of  a  dog  a  poisonous  ex- 
tradt,  which  he  named  sepsine.  He  showed  that  this 
complex  matter  was  due  to  purely  chemical  agents  and 
not  to  microscopic  organisms.  In  1868,  Bergmann  and 
Schmiedeberg  obtained  from  putrid  flesh  a  nitrogenous 
crystalline  body,  to  which  they  also  gave  the  name  of 
sepsine.  A  year  later,  Zuelzer  and  Sonnenschein  ex¬ 
tracted  from  corpses  an  alkaloid  differing  from  the  former, 
but  poisonous  and  expanding  the  pupils.  The  author 
then  gives  the  dates  of  his  own  discoveries  and  those  of 
Selmi. 

Chemical  Monograph  of  the  Cucurbitaceae  of 
Uruguay.— M.  Sacc. — The  author  gives  proximate 
analyses  of  the  gourds  consumed  in  Monte  Video. 

No.  17,  April  24,  1882. 

Researches  on  the  Distribution  of  Heat  in  the 
Dark  Portions  of  the  Solar  Specftrum. — P.  Desains.— 
Not  adapted  for  abstraction. 

Separation  of  Gallium. — Lecoq  de  Boisbaudran. — We 
are  often  led  to  separate  gallium  oxide  from  other  oxides 
by  means  of  barium  or  calcium  carbonate  used  in  the  cold. 
With  barium  carbonate  sensible  quantities  of  zinc  oxide 
are  precipitated,  but  the  baryta  is  easily  removed  by  means 
of  sulphuric  acid.  Calcium  carbonate  throws  down  rather 
less  zinc  oxide,  but  the  removal  of  the  lime  requires  opera¬ 
tions  which  complicate  the  process.  For  the  alkaline 
earthy  carbonates  an  advantageous  substitute  is  found  in 
cupric  hydrate,  which  precipitates  gallium  oxide  more 
completely,  and  does  not  carry  down  any  oxide  of  zinc. 
The  copper  is  then  eliminated  by  sulphuretted  hydrogen, 
the  liquid  being  kept  acid  in  order  to  prevent  gallium 
being  rendered  insoluble  by  copper  sulphide.  The  treat¬ 
ment  with  cupric  hydrate  takes  place  in  heat.  The  mix¬ 
ture  is  filtered  after  a  few  minutes.  One-sixth  of  a 
milligramme  of  gallium  diluted  in  a  strong  solution  of 
zinc  is  recovered  without  notable  loss.  Copper  oxide 
likewise  precipitates  gallium  oxide,  and  separates  it  as 
distinctly  from  zinc  oxide  and  from  ferrous  oxide.  The 
solution  is  first  reduced  by  boiling  with  finely-divided 
metallic  copper  ;  a  small  excess  of  cuprous  oxide  is  then 
added,  and  after  one  or  two  minutes  the  liquid  is  rapidly 
filtered.  It  is  practically  difficult  to  avoid  the  peroxida¬ 
tion  of  a  little  iron  during  the  filtration.  Hence  the  treat¬ 
ment  must  be  repeated  several  times,  which  does  not 
cause  an  appreciable  loss  of  gallium.  The  cuprous  oxide 
used  must  be  perfectly  free  from  organic  matter.  The 
author  corrects  his  former  statement  on  the  action  of 
metallic  cadmium  upon  gallium  chloride.  The  reaction  is 
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not  complete,  for  a  blade  of  zinc  placed  in  the  filtrate 
separates  appreciable  traces  of  gallium  oxide. 

Adtinic  Transformation  of  the  Mirrors  of  Foucault 
and  their  Application  in  Photography. — M.  de  Char- 
donnet,—  M.  Cornu  has  shown  that  platinum  in  layers  of 
complete  transparence,  unlike  mirrors  of  polished  silver 
and  surfaces  of  silver  deposited  chemically,  proves  an  ex¬ 
cellent  refledtor  for  the  ultra-violet  rays.  Foucault  placed 
before  his  telescopes  a  plane  glass  covered  with  a  semi¬ 
silvering  so  thin  as  to  be  transparent,  but  which  preserved 
his  apparatus  by  reflecting  the  non-luminous  heat.  This 
layer  is  therefore  a  filter,  permeable  to  the  dark  rays 
alone,  which  may  be  used  for  photographing  without  the 
intervention  of  any  visible  ray  of  light. 

Equivalent  of  Carbon  determined  by  the  Combus¬ 
tion  of  the  Diamond. — Prof  H.  E.  Roscoe. — The  author 
has  employed  the  same  arrangements  as  MM.  Dumas  and 
Stas,  but  has  used  Cape  diamonds  instead  of  Brazilian 
specimens.  Cape  diamonds  do  not  contain  a  trace  of 
hydrogen,  though  they  leave  a  little  ash.  Ifoxygen  =  is’gfi, 
carbon  becomes  ii'oy.  M.  Dumas,  on  communicating 
the  above  results,  remarked  that  if  oxygen  is  represented 
by  16,  carbon  becomes  !2'oo2,  that  is  a  whole  number 
within  T,jV0th  part. 

Decomposition  of  the  Lead  Salts  by  Alkalies. — A. 
Ditte. — It  is  generally  admitted  that  alkaline  liquids  in  a 
slight  excess  determine  in  the  salts  of  lead  a  white  pre¬ 
cipitate  of  hydroxide.  In  reality  the  reaction  is  lesssimple, 
and  there  are  formed  intermediate  produdts,  sometimes 
very  difficult  to  decompose.  If  a  certain  quantity  of  lead 
chloride  is  suspended  in  water,  and  if  potassa  is  gradually 
added,  with  stirring,  the  alkalinity  quickly  disappears  after 
each  addition,  but  the  lead  chloride  is  gradually  modified. 
It  turns  slightly  yellow,  increases  in  bulk,  and  is  finally 
changed  into  a  white  mass,  which  fills  the  whole  liquid 
and  is  an  oxy-chloride.  After  this  moment  the  further 
addition  of  a  trace  of  potassa  gives  an  alkaline  reaction  to 
the  liquid.  If  this  oxy-chloride  is  carefully  purified  and 
suspended  in  water,  the  first  portions  of  potassa  added 
turn  it  slightly  yellow ;  the  liquid  remains  alkaline,  and 
contains  chlorine.  But  the  proportion  of  chlorine  varies 
but  little  on  successive  additions  of  potassa  until 
the  solution  of  the  latter  reaches  the  strength  at  which 
it  decomposes  the  oxy-chloride.  At  this  point  the  latter 
turns  grey,  and  is  quickly  transformed  into  the  anhydrous 
oxide. 

Adtion  of  Sulphuretted  Hydrogen  upon  Solution 
of  Nickel  Sulphate  in  the  Cold. — H.  Baubigny. — This 
memoir  will  be  inserted  at  length. 

Researches  on  Ozone. — M.  Mailfert. — It  is  already 
known  that  sulphur  is  converted  into  sulphurous  acid  by 
ozone.  If  both  are  perfectly  dry,  no  sulphuric  acid  is 
formed,  but  if  the  reaction  takes  place  in  presence  of 
water,  sulphuric  acid  only  is  obtained.  If  an  alkali  is 
present,  a  sulphate  is  formed.  With  selenium  and  tellu¬ 
rium  ozone  gives  likewise,  in  presence  of  water,  selenic 
and  telluric  acids.  Neither  selenious  nor  tellurous  acid 
is  formed.  Most,  if  not  all,  sulphides  are  attacked  more 
or  less  rapidly  by  ozone.  The  sulphides  of  copper,  anti¬ 
mony,  zinc,  cadmium,  as  well  as  the  alkaline  and  alkaline- 
earthy  sulphides  yield  sulphates.  Nickel  and  cobalt  sul¬ 
phides  are  first  converted  into  sulphates,  but  on  continuing 
the  readion  there  is  formation  of  peroxide,  and  a  part  of 
the  sulphuric  acid  is  set  free.  Gold  sulphide  gives  a 
precipitate  of  metallic  gold  and  sulphuric  acid.  Platinum, 
silver,  and  bismuth  sulphides  likewise  give  free  sulphuric 
acid.  Mercury  sulphides  are  only  slowly  attacked  by 
ozone.  Manganese,  palladium,  and  lead  sulphides  are 
converted  into  peroxides,  and  all  the  sulphur  into 
free  sulphuric  acid.  Formene  and  ethylene  are 
converted  into  carbonic,  formic,  and  acetic  acids.  Acety¬ 
lene  yields  carbonic  and  formic  acids,  but  not  acetic. 
Amylene  gives  carbonic,  butyric,  and  valerianic  acids. 
The  formic  and  acetic  acids,  if  present  at  all,  are  in  very 
small  proportions.  Benzol  and  toluol  yield  carbonic, 


formic,  acetic,  and  probably  other  acids  of  the  fatty  series. 
Benzol  gives  also  a  dark  brown  solid,  and  toluol  a  brown 
syrupy  liquid. 

Absorption  of  Volatile  Bodies  by  the  Aid  of  Heat. 
— T.  Schloesing. — The  author  remarks  that  the  absorption 
of  gases  by  reagents  takes  place  in  virtue  of  the  mobility 
of  their  molecules.  Only  bodies  whose  molecules  possess 
this  mobility  are  capable  of  being  absorbed  by  a  short 
passage  through  a  reagent.  But  in  a  great  number  of 
cases  the  volatile  bodies  which  it  is  desired  to  absorb 
occur  in  the  form  of  powders,  liquid  or  solid,  suspended 
in  a  gaseous  medium.  It  is  therefore  proposed  to  facili¬ 
tate  the  absorption  of  such  matter  by  the  application  of 
heat,  which  may  cause  them  to  assume  the  gaseous  state. 
The  experiments  described  show  the  feasibility  of  this  idea. 

The  Oxidation  of  Pyrogallic  Acid  in  an  Acid 
Medium. —  P.  de  Clermont  and  P.  Chautard. — The  authors 
conclude  that  the  oxidation  of  pyrogallic  acid  in  an  acid 
medium  by  silver  nitrate,  chromic  acid,  and  potassium 
permanganate  is  complex ;  the  chief  product  of  the  reac¬ 
tion  is  purpuro-galline,  C26Hi609.  On  oxidising  pyro- 
gallol  with  permanganate  mixed  with  sulphuric  acid  they 
obtained,  in  addition  to  purpuro-galline,  pyro-gallo- 
quinone,  and  a  third  body  not  yet  sufficiently  examined. 


Justus  Liebig's  Annalen  der  Chemie, 

Band  211,  Heft  2. 

On  Tolan-di-iodide. — E.  Fischer. — This  compound, 
Ci4HI0l2,  is  obtained  by  heating  a  dry  mixture  of  both 
bodies  up  to  the  melting-point  of  iodine,  dissolving  out 
the  unconverted  matter  in  cold  chloroform,  and  finally 
taking  up  the  new  compound  in  an  excess  of  boiling 
chloroform,  from  which  it  crystallises  out  on  cooling  in 
rose-coloured  leaflets. 

Butylation  of  Aniline. — Arthur  Studer. — The  author 
examines  the  action  of  isobutylic  alcohol  upon  aniline 
hydrochlorate,  amido-butyl-benzol  and  its  salts,  butyl- 
phenol  and  its  ethers. 

Band  211,  Heft  3. 

Argentinian  Quebracho  Drugs. — O.  Hesse. — An  ex¬ 
amination  of  various  quebracho  woods  from  a  pharma¬ 
ceutical  point  of  view.  He  describes,  as  occurring  in 
white  quebracho,  the  alkaloids  aspidospermine  and  aspido- 
spermatine ;  aspidosamine,  hypoquebrachine,  quebrachine, 
and  quebrachamine.  In  addition  to  these  bases  the 
author  has  obtained  from  the  bark  of  the  white  quebracho 
an  indifferent  alcoholoid  substance,  quebrachol.  The  red 
quebracho  (Loxopterygium  Lorentzii),  the  species  which 
is  used  in  dyeing  and  tanning,  contains  a  substance 
approaching  catechine,  and  an  alkaloid,  loxopterygine. 

Phytosterine  and  Para-cholesterine. — O.  Hesse. — 
The  author  considers  these  two  compounds  as  not 
identical. 

Sodium  Hyposulphite  (Hydrosulphite). — A.  Bernth- 
sen. — A  reply  to  M.  Schiitzenberger  on  the  disputed 
formula  of  this  acid. 

Succinylo  -  succinic  Ester,  the  Product  of  the 
Adtion  of  the  Alkali  Metals  upon  Succinic  Ethyl- 
ester. — F.  Herrmann. — The  author  describes  this  ester 
and  its  transformation-produCts,  having  a  normal  satura¬ 
tion-proportion  of  the  carbon  atoms;  secondly,  those 
transformation-producfls  which  may  be  deduced  from  a 
non-saturated  carbon  nucleus ;  and,  lastly,  the  produces 
which  are  to  be  considered  as  derivatives  of  quinone. 

A  Hydramide  of  the  Fatty  Series,  Tri-iso-butyliden- 
diamine. — A.  Lipp. — Not  adapted  for  useful  abridgment. 

Normal  Butyl  -  aldehyd  -  ammonia  and  Normal 
Amido-valerianic  Acid. — A.  Lipp. — The  author  gives  a 
minute  comparison  between  the  properties  of  the  latter 
acid  and  the  corresponding  iso  compound. 

A  Correction. — J.  W.  Bruhl. — The  author  points  out 
an  error  in  his  memoir  on  the  connection  between  the 
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optical  and  thermic  attributes  of  bodies  as  printed  in  these 
Annalen,  vol.  21 1,  sec.  24,  p.  164. 

Communication  from  the  Laboratory  of  the  Uni¬ 
versity  of  Wurzburg. — A.  Emmert  and  F.  Reingrubler. 
— This  consists  of  a  memoir  on  dimethyl-naphthaline  as 
one  of  the  coal-tar  oils,  boiling  between  naphthaline  and 
acenaphthine. 


Bulletin  de  la  Societe  d’ Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  ix.,  February,  1882. 

Report  presented  by  M.  Dumas,  on  behalf  of  the 
Committee  of  Constructions  and  of  the  Fine  Arts, 
on  the  Manufacture  of  Vitrifiable  Colours. — M.  La¬ 
croix. — The  Committee  having  recently  inspected  the 
works  of  M.  Lacroix,  describe  their  arrangement  at  some 
length.  No  facts  of  chemical  importance  are  given. 

Various  Modifications  of  the  Gramme  Machine.-— 
This  paper  cannot  be  intelligibly  reproduced  without  the 
six  accompanying  illustrations. 

Universal  Exhibition  of  1878  :  Colouring-matters 
and  Colours. — M.  Lauth. — The  author  describes  phthalic 
acid,  naphthol,  naphthylamine,  the  pyrogallic  and  resorcic 
phthaleines,  the  colouring-matters  derived  from  azo-com¬ 
pounds,  the  indulines,  the  tropaeolines,  and  artificial  aliza¬ 
rine  and  its  accompanying  colours. 

Les  Mondes ,  Revue  Hebdomadaire  des  Sciences. 

No.  13,  1882. 

Dr.  Miguel  Fargas  ascribes  the  aroma  of  roasted  coffee 
to  a  peculiar  principal,  cafeone,  which  is  developed  in  the 
adt  of  roasting.  Its  adtion  upon  the  heart  is  opposed  to 
that  of  caffeine,  as  it  increases  the  force  and  the  frequency 
of  its  pulsations. 

Macalline. — Dr.  Rosado. — This  alkaloid,  obtained  from 
the  bark  of  the  macallo,  a  tree  growing  in  Yucatan,  is  re¬ 
commended  as  superior  to  quinine  in  the  treatment  of 
intermittents.  Neither  the  botanical  name  of  the  tree 
nor  the  composition  and  readtion  of  the  alkaloid  are 
given. 

On  Naphthol. — Savia  Ambrogio. — The  author  finds 
that  thymol  may  be  advantageously  used  instead  of  phenol 
or  salicylic  acid.  Naphthol  is  pronounced  still  preferable. 
He  proposes  the  law  that  the  physiological  adtion  of  or¬ 
ganic  substances  is  inversely  as  their  molecular  weight, 
and  diredtly  as  their  specific  heat.  This  is  precisely  the 
opposite  behaviour  to  that  of  the  metals,  according  to  the 
law  of  Rabuteau. 

No.  14,  1882. 

Adtion  of  Aluminium  upon  Copper  Chloride. — Dr. 
D.  Tommasi. — Even  at  common  temperatures  aluminium 
readts  briskly  upon  a  solution  of  copper  chloride.  The 
produdts  of  the  readtion  are  hydrogen,  metallic  copper,  and 
an  aluminium  oxy-chloride,  the  composition  of  which 
varies  according  to  the  degree  of  concentration  of  the 
copper  solution.  The  oxy-chlorides  seem  not  to  be  definite 
compounds,  but  mixtures  in  variable  proportions  of  alu¬ 
minium  chloride  and  oxy-chloride.  They  are  non-crystal¬ 
line,  and  are  easily  decomposed  if  heated  even  in  the 
water-bath.  The  solution  of  aluminium  oxy-chloride, 
like  that  of  ferric  oxy-chloride,  is  precipitated  on  the 
addition  of  sulphuric  acid  and  of  certain  salts.  A  single 
drop  of  sulphuric  acid  determines  a  coagulum  of  aluminic 
hydrate  so  abundant  that  the  whole  liquid  is  solidified. 
The  hydrate  obtained  is  sparingly  soluble  in  sulphuric 
acid,  and  is  probably  not  ordinary  alumina,  but  an  iso¬ 
meric  modification.  Among  the  salts  which  throw  down 
alumina  from  its  oxy-chloride  are  sodium,  ammonium, 
potassium,  zinc,  copper,  magnesium,  and  iron  sulphates. 
On  the  contrary,  potassium,  ammonium,  copper,  and 
barium  chlorides,  potassium  bromide  and  iodide,  am¬ 
monium  and  potassium  nitrate,  do  not  precipitate  alumi¬ 
nium  oxy-chloride,  even  at  a  boil. 


MISCELLANEOUS. 


Dephosphorisation  of  Iron. — At  a  recent  meeting  of 
the  Society  of  Arts  a  paper  was  read,  by  Sid  Gilchrist 
Thomas  and  Percy  C.  Gilchrist,  on  the  manufacture  of 
steel  and  ingot  iron  from  phosphoric  pig-iron.  The  au¬ 
thors,  after  stating  that  nearly  nine-tenths  of  the  iron  ores 
of  Europe  were  so  phosphoric  as  to  produce  a  pig-iron  unfit 
for  steel  making  without  a  process  of  dephosphorisation, 
showed  that  by  the  new  lime  process  perfedt  dephosphori¬ 
sation  was  produced,  so  that  the  steel  made  from  phos¬ 
phoric  pig  was  actually  purer  than  that  made  from  hematite 
iron.  They  then  instituted  a  comparison  between  the 
basic  Bessemer  process  and  the  puddling  process,  pointing 
out  that  the  former  process  was  peculiarly  adapted  to  the 
manufacture  of  soft,  weldable  steel,  having  all  the  charac¬ 
teristics  of  puddled  iron,  with  considerably  greater 
strength,  elasticity,  and  ductility.  It  was  stated  that  this 
soft,  basic,  Bessemer  steel  could  be  made  for  some  shillings 
a  ton  less  than  ordinary  puddled  iron,  while  an  economy 
of  seven  shillings  a  ton  was  gained  in  its  subsequent 
treatment  by  the  smaller  loss  which  it  undergoes  in  rolling. 
The  authors  stated  that  nearly  half  a  million  tons  a  year 
of  the  new  dephosphorised  metal  were  now  being  made, 
and  that  on  the  Continent  works  were  erecting  having  a 
capacity  of  a  further  half  million  tons  a  year,  while  in 
England  the  new  special  works  erecting  had  only  a  capa¬ 
city  of  under  200,000  tons  a  year.  The  paper  concluded 
by  querying  the  wisdom  of  allowing  continental  iron¬ 
masters  to  push  so  far  ahead  of  us  in  the  production  of 
this  new  ingot  iron,  which  was  not  only  cheaper,  but  im¬ 
mensely  superior  to  puddled  iron. 

Test  for  the  Purity  of  Magnesium  Phosphate. — 
Prof.  B.  Tollens. — If  a  precipitate  of  ammonium-magne¬ 
sium  phosphate  is  contaminated  with  magnesium  or 
calcium  triphosphate,  caustic  lime,  or  magnesia,  or  the 
citrates  of  these  bases,  there  is  obtained  on  ignition  a 
white  mass,  which,  if  covered  with  silver  nitrate  and 
heated  quickly,  turns  yellow.  This  test  should  be  espe¬ 
cially  applied  when  citric  solutions  of  phosphates  are 
direCtly  precipitated  with  magnesia  mixture. — Journal  fiir 
Landwithscliaft. 


NOTES  AND  QUERIES. 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Chlorate  of  Lime. — Will  any  of  your  correspondents  kindly  give 
me  a  cheap  process  for  making  chlorate  of  lime  ?  A  method  by 
chlorine  gas  preferred. — J.L. 


MEETINGS  FOR  THE  WEEK. 


Monday,  May  13th. — Society  of  Arts,  8.  !l  Book  Illustration  :  Old  and 
New  ’’(Cantor  Ledlures),  byj.  Comyns  Carr. 

Tuesday,  16th. — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

-  Royal  Institution,  3.  “Digestion,”  by  Profestor 

A.  Gamgee. 

Wednesday,  17th. — Society  of  Arts,  8.  “The  Constant  Supply  and 
Waste  of  Water,”  by  G.  F.  Deacon,  M.I.C.E. 

-  Meteorological,  7. 

-  Pharmaceutical,  11.  (Anniversary)- 

Thursday,  18th.— -Royal  Institution,  3.  “The  Metals,”  by  Prof. 
Dewar. 

-  Philosophical  Club,  6.30. 

-  Chemical,  8. 

Friday,  19th.— Royal  Institution,  8.  “The  Making  and  Working  of  a 
Channel  T unnel,”  Sir  F.  Bramwell,  at  g. 

Saturbay,  20th.— Royal  Institution,  3.  “Poetry  and  its  Literary 
Forms,”  Professor  D.  Masson. 
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SOME  OF  THE  DANGEROUS  PROPERTIES 
OF  DUSTS.* 

By  F.  A.  ABEL,  C.B.,  F.R.S., 

President  of  the  Institute  of  Chemistry. 

(Continued  from  p.  202.) 

Numerous  experiments  similar  to  those  of  Marreco  and 
Morison  were  made  by  the  lecturer  at  Wigan  with  mixtures 
of  air  and  coal-dust  from  Seaham  and  other  collieries,  in 
the  complete  absence  of  fire-damp,  which  were  passed 
through  the  apparatus  at  different  velocities  up  to  1000 
feet  per  minute.  Small  cannon,  especially  constructed  to 
ensure  uniformity  in  the  volume  of  flame  produced  at 
different  times,  were  fired  in  them,  either  singly  or  in  pairs 
in  rapid  succession  ;  and  exposed  heaps  of  gun-cotton  and 
of  slow  and  quick-burning  gunpowder  were  exploded  in 
the  dust-laden  air.  The  results  occasionally  confirmed  to 
some  extent  those  of  Marreco  and  Morison  and  the  Ches¬ 
terfield  experiments.  At  velocities  of  400  feet  per  minute 
the  dust,  which  was  either  passing  at  the  time  or  was 
raised  by  the  concussion  of  a  first  shot,  did  not  appear  to 
produce  any  increase  in  the  volume  of  flame  furnished  by 
the  cannon,  but  a  decided  though  inconsiderable  lengthen¬ 
ing  of  the  flame  was  several  times  observed  at  higher  velo¬ 
cities  and  with  the  employment  of  the  most  inflammable 
dusts.  Some  of  these,  when  thickly  suspended  in  air 
travelling  at  velocities  of  500  to  1000  feet  per  minute,  and 
exposed  to  the  action  of  a  large  flash  of  flame  (as 
produced  by  the  loose  heaps  of  gun-cotton  and  blasting 
powder),  exhibited  a  tendency  not  only  to  burn  explosively 
in  and  close  around  the  flame,  but  also  to  propagate  flame, 
or  cause  it  to  travel  along  some  distance ;  but  the  most 
decisive  results  of  these  experiments  were  not  of  a  nature 
to  warrant  the  conclusion  that  flame  could  be  carried  along 
indefinite!}',  or  even  to  a  very  considerable  distance,  by 
coal-dust  in  the  complete  absence  of  fire-damp,  as  now 
maintained  by  Mr.  Galloway.  There  can  be  no  question 
that  the  scale  of  magnitude  upon  which  the  first  ignition 
in  the  dust-laden  atmosphere  is  produced  must  greatly 
influence  the  extent  to  which  the  propagation  of  flame  in 
this  way  will  extend,  and  Mr.  Galloway’s  experiments  at 
Llwynpia,  therefore,  were  likely  to  develop  conditions 
more  nearly  approaching  those  of  the  real  state  of  things 
in  a  mine  than  experiments  in  galleries  of  smaller  dimen¬ 
sions,  and  with  small  initiating  volumes  of  flame.  But 
the  necessity  for  caution  in  deducing  very  decided  con¬ 
clusions  from  even  large-scale  experiments  appears  to  be 
illustrated  by  some  of  Mr.  Galloway’s  results,  inasmuch 
as  some  of  the  great  distances  to  which  the  flame  extended 
were  observed  nnder  conditions  decidedly  favourable  to 
the  projection  of  the  flame  by  causes  which  would  not 
come  into  play  in  the  same  way  in  a  mine-working.  The 
experiments  made  some  years  ago  by  Mr.  Hall  in  an  adit 
(which  have  already  been  referred  to)  appear  to  have 
a  more  direct  bearing  upon  results  likely  to  be  actually 
produced  underground  in  a  dust-laden  atmosphere.  In 
those  experiments,  the  extreme  distance  to  which  flame 
was  carried  by  dust,  first  ignited  by  the  flame  from  a  very 
excessive  charge  of  powder  (4  lbs.)  was  180  feet.  It  is  of 
course  possible  that  the  coal  used  was  not  of  the  most 
inflammable  description,  and  that  its  fineness  and  density 
were  not  most  favourable  to  its  becoming  very  thickly  sus¬ 
pended  in  air.  On  the  other  hand,  Mr.  Hall  stated,  in  his 

*  A  Lecture  delivered  at  the  Royal  Institution  of  Great]  Biitain, 
Friday,  April  28,  1882. 


evidence  before  the  Royal  Commission  that  the  atmo¬ 
sphere  in  the  adit  was  only  “practically”  free  from  gas. 

The  volume  of  flame  from  a  blown-out  shot  in  a  mine¬ 
working  is  generally  considerable,  but  it  appears  that 
exaggerated  estimates  are  entertained  of  the  distance  to 
which,  in  the  absence  of  dust,  the  flame  will  be  projected, 
and  it  is  probable  that  the  large  volumes  of  flame,  extend¬ 
ing  occassionally  to  many  yards  from  the  spot  where  the 
shot  was  fired,  are  in  a  great  measure  due  to  the  ignition 
of  dust  raised  by  the  concussion  and  rush  of  air  at  the  in¬ 
stant  of  firing.  Mr.  Hall,  in  his  experiments  in  the  adit, 
found  that  the  flame  from  the  shot  of  4  lbs.  of  powder 
reached  to  a  distance  of  only  18  to  21  feet  when  no  dust 
was  present.  A  few  months  ago  that  official  directed  the 
attention  of  the  lecturer  to  the  occurrence  of  two  accidents 
in  the  Liverpool  district,  each  one  occasioned  by  a  shot  of 
1  lb.  of  powder  blowing  out  its  stemming  without  shaking 
or  bringing  down  any  coal.  In  both  instances  the  shot 
lighter  and  two  pitmen  had  retired  about  100  feet  from  the 
seat  of  the  shot,  that  is,  about  30  feet  in  a  straight  line  with 
it,  and  60  to  80  feet  along  both  directions  of  a  working 
running  at  right  angles  to  the  drift  in  the  face  of  which  the 
charge  was  fired.  In  the  case  of  one  accident,  a  man  was 
silled,  and  serious  injuries  were  sustained  by  the  other 
men  in  both  inatances.  There  were  signs  of  charring  upon 
the  props  up  to,  and  5  or  6  feet  beyond,  where  the  men 
were  standing,-  but  they  did  not  extend  farther.  The 
drift  and  the  level  in  which  these  accidents  occurred  were 
5  feet  high  and  12  feet  wide.  Mr.  Hall  informed  the 
lecturer  that  a  strong  impression  existed  among  mining 
men  on  the  spot  that  the  flame  of  the  shot,  quite  unaided 
ly  gas  or  coal-dust  (the  latter  was  known  to  be  present) 
would  have  extended  so  as  to  produce  the  effects  described. 
This  appeared  so  at  variance  with  Mr.  Hall’s  experiments 
in  an  under-ground  working,  and  with  Mr.  Abel’s  own 
experience  in  other  directions,  that  the  latter  has  en¬ 
deavoured  to  obtain  some  precise  experimental  data  with 
regard  to  the  distance  to  which  any  burning  effect  from  a 
blown-out  charge  of  1  lb.  or  1 J  lbs.  of  powder  would  extend 
in  a  mine-working,  in  the  absence  of  dust.  With  this 
object  he  availed  himself  of  the  friendly  assistance  of 
Major  Durnford,  R.E.,  Instructor  in  Field  Fortifications 
at  the  School  of  Military  Engineering,  Chatham,  under 
whose  direction  Lieutenant  Raban  has  carried  out  an  in¬ 
structive  series  of  experiments  in  accordance  with  sugges¬ 
tions  made  by  Mr.  Abel  as  the  work  proceeded. 

The  locality  selected  for  the  first  experiments  formed  a 
portion  of  some  obsolete  fortifications  at  Chatham,  and 
consisted  of  a  masonry  gallery  or  Caponier,  8  feet  8  inches 
high  to  the  spring  of  the  arch,  and  8  feet  wide  below 
the  arch,  to  a  distance  of  28  feet  from  the  closed  end; 
from  that  point  it  tapered  on  one  side  to  6  feet  along  a 
length  of  2  feet  6  inches,  and  was  6  feet  wide  for  a  length 
of  3  feet  6  inches,  up  to  a  pier  or  square  column  4  feet  by 
3  feet  6  inches ;  round  which  the  gallery  curved,  being  at 
this  part  4  feet  2  inches  wide.  The  straight  part  of  the 
gallery,  from  the  dead  wall  at  one  end  to  the  projecting 
pier  at  the  other,  was  34  feet  long.  In  the  wall  to  the  left 
of  the  blocked  end  there  were  six  narrow  loop-hopes  up  to 
the  curve,  commencing  at  18  feet  from  the  end,  and  2  feet 
6  inches  apart ;  in  the  opposite  wall  there  were  four,  com¬ 
mencing  at  the  same  distance  and  5  feet  apart.  Over  the 
wall  at  the  blocked  end  of  the  gallery  there  was  an  opening 
into  the  outer  air,  and  a  considerable  current  of  air  passed 
through  it  along  the  gallery  to  the  curved  end,  which 
led  into  a  large  narrow  gallery  at  right  angles  to  this  wide 
one,  and  having  large  chambers  opening  into  it. 

In  some  preliminary  experiments,  an  iron  tube  was  let 
into  the  face  of  the  wall  at  the  blocked  end  of  the  gallery, 
so  as  to  represent  a  strong  blast-hole,  and  this  was  charged 
with  ij  lbs.  of  powder,  untamped  in  some  experiments 
and  tamped  in  others  ;  some  pieces  of  gun-cotton  were  sus¬ 
pended  from  the  roof  of  the  gallery,  at  a  distance  of  28  feet 
and  farther  along,  and  observers  were  stationed  outside  the 
gallery  opposite  the  several  loop-holes.  But,  while  the 
pieces  of  gun  -cotton  were  not  inflamed,  there  were  conflict 
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ing  opinions  concerning  the  distances  at  which  flame  was 
seen,  probably  caused  by  the  general  illumination  of  the 
galleryby  the  flash  of  the  explosion.  It  was,  moreover,  found 
that  the  iron  tubes  containing  the  charges  were  more  or  less 
considerably  torn,  so  that  portions  of  the  exploding  charge 
escaped  laterally.  The  following  method  of  experimenting 
was  eventually"  adopted.  Charges  of  i£  lbs.  and  2  lbs. 
of  powder,  untamped  and  tamped,  were  fired  from  a  small 
roughly  bored  out  gun-block,  the  bore  of  which  was  1  foot 
9  inches  long  and  2§  inches  in  diameter:  the  gun  was 
raised  so  as  to  projedt  the  flame  right  along  the  gallery  at 
about  its  centre.  A  light  woodwork  frame,  5  feet  square, 
was  fitted  with  thirty-six  cross  wires  1  foot  apart,  so  as 
to  furnish  thirty-six  points  of  intersedtion  ;  to  each  of 
these  points  a  small  tuft  of  gun-cotton  was  attached,  and 
the  target  thus  fitted  was  fixed  vertically  so  as  to  face  the 
charge,  in  the  centre  of  which  was  fixed  an  eledtric  fuze. 
In  this  way  small  charges  of  gun-cotton  were  distributed 
uniformly  over  all  parts  of  the  target,  which  filled  a  great 
part  of  the  sedtion  of  the  gallery.  The  distance  of  the 
target  from  the  charge  being  gradually  increased  in  succes¬ 
sive  experiments  to  20  feet,  it  was  found  that  with  the 
employment  of  i£  lb.  and  2  lb.  charges,  untamped,  in  three 
instances  out  of  ten  experiments  only  one,  or  at  most  two, 
of  the  tufts  of  gun-cotton  were  inflamed,  this  being  appa¬ 
rently  the  extreme  distance  to  which  flame,  or  matter 
sufficiently  hot  to  inflame  gun  cotton,  was  projected.  At 
a  distance  of  ig  feet,  with  14  lb.  charges,  two  out  of  three 
shots  did  not  inflame  any  of  the  gun-cotton  tufts.  With 
ijlb.  charges  firmly  tamped,  one  tuft  only  of  the  thirty- 
six  was  fired,  in  two  experiments,  at  a  distance  of  20  feet, 
while  in  three  others  no  gun-cotton  was  inflamed. 

It  appears  from  these  results  that  in  a  gallery  or  mine¬ 
working  of  an  area  not  very  dissimilar  to  that  in  which 
the  accidents  just  referred  to  occurred,  the  flame  or  heated 
gases  from  14  lb.  and  2  lb.  charges,  fired  under  conditions 
favourable  to  the  produdtion  of  the  maximum  flame,  and 
its  complete  projection  in  the  direction  of  the  discharge, 
only  reaches  occasionally,  and  to  a  very  limited  extent,  to 
a  distance  of  20  feet.  No  doubt  a  powerful  air  current  in 
a  mine,  passing  in  the  direction  in  which  the  shot  is  fired, 
must  have  a  tendency  to  aid  the  spread  of  the  flame  to  a 
greater  distance,  but  the  difference  between  20  feet  and 
100  feet,  the  flame  having  in  the  latter  instance  extended 
to  a  distance  of  75  feet  along  a  gallery  at  right  angles  to 
the  point  of  ignition,  is  far  too  great  to  be  only  ascribable 
to  the  effeCt  of  an  air  current  in  elongating  the  flame.  As 
the  first  of  the  loopholes  above  referred  to  existing  in  the 
walls  of  the  gallery  was  18  feet  from  the  shot,  they  could 
hardly  affeCt  the  distance  to  which  the  flame  was  found  to 
reach.*  It  will  be  observed  that  these  results  correspond 
with  those  which  Mr.  Hall  obtained  with  4  lb.  charges  of 
powder  in  an  adit,  the  dimensions  of  which  are  not  specified. 

No  gallery  of  large  dimensions  and  free  from  the  small 
lateral  openings  was  available  for  the  continuance  of  these 
experiments,  but  it  was  thought  that  some  experiments  in 
subterraneous  passages  of  much  smaller  dimensions  (mili¬ 
tary  countermines)  might  give  instructive  results.  A  so- 
called  envelope  gallery  was  therefore  first  selected  for  the 
purpose.  This  gallery  was  5  feet  9  inches  high  to  the 
crown  of  the  arch,  and  4  feet  g  inches  to  the  springing  of 
the  arch,  and  only  2  feet  wide.  The  part  selected  for  the 
position  of  the  gun  and  the  target  was  straight,  but  the 
portion  immediately  beyond  was  curved.  In  rear  of  the 
gun,  the  gallery  was  quite  open  to  a  considerable  distance. 
One-and-a-half  pound  charges,  untamped,  were  fired,  and 
a  frame-target  the  width  of  the  gallery  and  4  feet  6  inches 
high,  constructed  so  as  to  give  15  points  for  the  attachment 
of  gun-cotton  tufts,  was  placed  at  gradually  decreasing 
distances  from  the  gun,  commencing  at  20  feet.  Even  at 
a  distance  of  only  14  feet  from  the  charge  none  of  the  gun¬ 
cotton  tufts  were  inflamed ;  but  the  target  was  blown 
forward  about  12  feet  and  partly  broken.  It  was  evident 
that  the  faCt  of  the  gallery  being  open  at  the  rear  of  the 


charge  greatly  reduced  the  tendency  to  the  projection  of 
flame  to  a  distance  in  the  direction  of  the  explosion.  The 
resistance  opposed  to  the  movement  of  the  air  by  the  cur¬ 
vature  of  this  very  narrow  gallery,  a  short  distance  in 
front  of  the  seat  of  the  experiments,  may  have  also  con¬ 
tributed  to  diminish  the  distance  to  which  the  flame  or 
highly  heated  gases  would  extend.  When  the  experiments 
were  continued  in  another  gallery,  of  the  same  dimensions 
but  straight  and  terminating  in  a  head,  like  a  drift  in  a 
mine,  the  cannon  being  placed  close  up  to  the  face  of  the 
drift,  several  of  the  tufts  of  gun-cotton  were  inflamed  at  a 
distance  of  27  feet ;  one  was  inflamed  when  the  target 
was  30  feet  off,  and  one  also  at  a  distance  of  32  feet,  but 
none  were  ignited  at  a  distance  of  35  feet  from  the  charges. 
Here,  then,  in  a  long  gallery,  narrow  in  proportion  to  its 
height,  but  in  all  respeCts  representing  a  drift  way  in  a 
mine,  the  distance  to  which  the  flame  of  a  blown-out  shot 
of  14  lbs.  of  powder  extended  was  less  than  35  feet,  and 
therefore  considerably  less  than  one-half  the  distance  from 
the  seat  of  the  blown-out  shot  of  1  lb.  of  powder  where 
the  men  were  burned,  in  both  directions  in  the  cross 
workings,  in  the  accident  above  cited.  The  influence  of 
coal-dust  in  increasing  the  distance  to  which  the  flame 
from  a  blown-out  shot  will  extend  in  mine  workings  is 
therefore  conclusively  demonstrated  by  a  comparison  of 
the  effects  of  those  accidents  with  the  foregoing  experi¬ 
mental  data.  On  the  other  hand,  the  important  circum¬ 
stance  noticed  by  Mr.  Hall  that  no  signs  of  burning  on  the 
props  in  the  mine  were  visible  at  greater  distances  than  a 
yard  or  two  beyond  the  spots  where  the  men  were  waiting, 
although  there  were  open  workings  in  both  directions  for 
some  considerable  distance,  and  although  the  flame  was 
sufficiently  extensive  at  those  spots  to  injure  the  men 
severely,  proved  conclusively  that  coal-dust  had  not  the 
power,  in  these  two  instances,  to  carry  on  the  flame  to  a 
great  distance  from  the  source  of  fire.  Had  there  been 
any  gas  in  the  air  of  the  mine  the  flame  would  doubtless 
have  extended  much  farther,  and  perhaps  throughout  the 
adjacent  workings.  The  amount  of  dust  raised  by  the 
blown-out  shots  may,  however,  have  been  less  consider¬ 
able  than  in  other  similar  occurrences,  and  the  dust  itself 
may  not  have  been  so  highly  inflammable,  or  otherwise  of 
so  suitable  a  character  for  carrying  on  flame,  as  that 
existing  in  other  mines  where  undoubtedly  dust  has  played 
an  important  part  in  enhancing  the  magnitude  of  explo¬ 
sions.  At  any  rate  these  results  demonstrate  the  neces¬ 
sity  for  the  exercise  of  caution  in  drawing  conclusions  of 
too  sweeping  a  nature  with  regard  to  the  causes  and  the 
extent  of  such  coal-mine  explosions  as  cannot  be  quite 
clearly  ascribed  to  fire-damp.  A  few  experiments  have 
been  made,  in  the  largest  gallery  (Caponier)  at  Chatham, 
to  test  the  power  of  coal-dust  to  carry  on  the  flame  from  a 
blown-out  shot.  A  large  quantity  of  very  fine  and  inflam¬ 
mable  coal-dust  from  Seaham  Collieries  was  suspended  in 
the  air  by  employment  of  sufficient  mechanical  contri¬ 
vances,  and  clouds  of  the  same  dust  were  also  blown  into 
the  gallery  in  the  direction  of  the  shot,  and  immediately  in 
front  of  it,  just  when  it  was  fired.  One  of  the  flame- 
screens  was  placed  across  the  gallery  where  the  pier  jutted 
out  (at  a  distance  of  34  feet  from  the  shot),  and  pieces  of 
gun-cotton  were  attached  to  nails  driven  in  the  wall  along 
the  short  narrow  part  of  the  straight  gallery  and  to  some 
distance  round  the  curve.  In  every  one  of  the  experiments 
tried  (three)  with  lbs.  of  powder,  fired  when  dust  was 
thickly  suspended  and  carried  along  in  the  air,  the  flame 
burned  a  number  of  pieces  of  gun-cotton  on  the  screen ; 
in  two  experiments  gun-cotton  was  burned  at  a  further 
distance  of  x  ft.  6  ins.,  but  not  beyond ;  in  the  third,  some 
flame  travelled  to  the  end  of  the  straight  gallery,  and  to 
a  distance  of  4  ft.  8  ins.  beyond  the  curve,  but  gun-cotton 
was  not  inflamed  beyond  that  point.  In  this  case,  there¬ 
fore,  flame  reached  rather  more  than,  and  in  the  others  not 
quite,  double  the  distance  with  dust  thickly  suspended  in 
the  air,  to  what  it  did  in  the  absence  of  dust.  Experiments 
will  be  continued  in  the  long  narrow  galleries  which  have 
been  spoken  of. 


*  The  closing  up  of  these  was  not  found  to  affedt  the  results. 
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it  must  now  be  accepted  as  beyond  question  that  very 
f  ew,  if  any,  explosions  have  occurred  of  which  the  destruc¬ 
tive  effedts,  so  far  as  burning  and  produdtion  of  the  fatal 
after-damp  are  concerned,  have  not  been  more  or  less 
considerably  increased  through  the  agency  of  the  coal- 
dust  raised  by  the  explosion,  and  that  the  latter  has  been 
in  very  many  cases  instrumental  in  causing  the  burning 
effedts  of  the  explosion  to  spread  over  great  areas,  and  to 
reach  to  workings  which,  in  the  absence  of  dust,  would 
have  escaped  the  visitation.  Even  of  late  years,  long  since 
the  observations  of  Faraday  and  Lyell  have  been  con¬ 
firmed  and  extended,  mining  engineers  and  others  imme¬ 
diately  connedted  with  the  working  of 'coal-mines  have 
been  very  prone  to  ascribe  explosions,  which  did  not  admit 
of  satisfactory  explanation  by  an  accidental  failure  of 
ventilation  or  other  evident  causes,  to  the  sudden  dis¬ 
engagement  or  outbursts  of  fire-damp,  such  as  are,  in  fiery 
coal  seams,  of  no  uncommon  occurrence,  and  sometimes 
very  serious  in  their  magnitude  and  long  continuance,  and 
and  to  charge  such  sudden  escapes  of  gas  into  some  part 
of  the  mine-workings  with  the  whole  extent  of  the  disaster, 
rather  than  to  credit  coal-dust  with  any  important  share  in 
the  origination  or  even  in  the  extension  of  the  explosion. 
In  many  instances  the  occurrence  of  such  outbursts,  fol¬ 
lowing  upon  falls  of  roofs  or  the  firing  of  shots,  or  the 
rapid  disengagement  of  fire-damp  from  coal  or  goaves, 
consequent  upon  sudden  changes  in  atmospheric  pressure, 
have  been  clearly  proved  to  have  preceded  disastrous  ex¬ 
plosions.  In  others,  however,  the  conclusion  that  an 
explosion  has  been  connedted  with  the  occurrence  of  a 
sudden  disengagement  of  gas  in  considerable  volume  has 
been  based  upon  assumptions  or  conjedtures,  more  or  less 
admissible,  or  upon  evidence  of  doubtful  nature  collected 
after  the  explosion  (as  in  the  case  of  the  recent  explosion 
at  Seaham  Collieries).  Under  any  such  circumstance, 
however,  it  is,  to  say  the  least,  extremely  difficult  to  realise 
how  sufficient  gas  to  produce  an  explosive  atmosphere  can 
be  conveyed,  even  by  the  most  powerful  ventilating  currents 
which  can  circulate  in  mines,  from  the  seat  of  such  a 
sudden  outburst  to  far  distant  portions  of  the  mine  to 
which  the  adtual  explosion  is  proved  to  have  extended, 
within  the  period  which  is  known,  or  believed,  to  have 
intervened  between  the  first  disengagement  of  the  gas  and 
the  firing  of  the  explosive  atmosphere  produced  thereby 
in  the  vicinity  of  the  outburst,  by  the  firing  of  a  shot,  by 
a  defedtive  lamp,  or  by  other  means  of  ignition.  On  the 
other  hand,  the  charadter  of  the  effedts  which  in  many 
instances  have  been  produced  by  the  explosion ;  the  evi¬ 
dences  of  severe  burning  such  as  could  not  be  produced 
by  the  rapid  explosion  of  a  gas-mixture  only,  and  the  depo¬ 
sition  of  partially  burned  or  coked  dust  in  very  distant  and 
distindt  parts  of  the  mine  workings,  leave  no  room  for 
doubt  that  coal-dust  has  played  a  more  or  less  important 
part  in  almost  all  the  explosions  which  have  been  of  late 
submitted  to  investigation.  Further,  it  must  be  conceded 
that  in  some  instances  coal-dust  would  indeed  appear  to 
have  been  the  chief  instrument  of  destrudtion. 

(To  be  continued.) 


ACTION  OF  CHARCOAL  UPON  A  SOLUTION 
OF  GOLD  CHLORIDE* 

By  Prof.  GEORGE  A.  KOENIG. 

Among  the  substances  which  decompose  gold  solutions, 
the  text-books — and,  as  far  as  I  could  find,  the  special 
literature — do  not  mention  charcoal.  This  property  of 
charcoal  has  become  the  subjedt  of  a  United  States  patent, 
claiming  that  by  filtering  liquids  containing  in  solution 
gold  and  certain  metallic  salts,  the  gold  alone  would  be 
precipitated  upon  the  charcoal,  and  none  of  the  other 
metals.  In  the  spring  of  1880  my  attention  was  drawn  to 
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this  subjedt,  and,  as  the  fadt  appeared  unquestionable,  it 
became  of  some  interest  to  ascertain  the  readtions  involved. 

The  following  possibilities  suggested  themselves  : — 

1.  Gold  might  be  precipitated  by  the  alkaline  carbonates 
of  the  ash  mixed  with  the  charcoal  from  the  charring 
process. 

2.  Gases  condensed  in  the  coal  might  adt  as  reducing 
agents. 

3.  The  adtion  might  be  physical  only,  belonging  to  the 
so-called  catalytic  phenomena. 

4.  Carbon  might  be  oxidised  by  auric  chloride  and  water, 
either  to  carbon  monoxide  or  dioxide. 

Gold  hexachloride  was  prepared  as  nearly  free  from  un¬ 
combined  chlorine  as  several  evaporations  to  dryness 
could  make  it. 

Charcoal  was  broken  into  pieces,  and,  by  siding, 
assorted  to  an  average  diameter  of  about  of  an  inch. 
It  was  then  digested  with  hydrochloric  and  hydrofluoric 
acids  for  twelve  hours,  and  washed  first  with  dilute  acid, 
then  with  distilled  water  until  the  latter  ceased  to  adt  upon 
blue  litmus.  After  drying,  the  charcoal  was  kept  at  a  full 
red  heat  for  one  hour  in  a  closed  crucible.  Any  adtion 
produced  by  this  purified  material  upon  gold  solution 
could  not  be  ascribed  to  inorganic  constituents. 

First  Experiment.- — 30  grms.  of  the  charcoal  were  placed 
into  a  half-litre  flask,  and  the  latter  filled  one-half  with 
water.  Heat  being  now  applied,  the  contents  of  the  flask 
were  kept  boiling  for  thirty  minutes,  under  replacement 
of  the  evaporating  water.  Condensed  or  occluded  gases 
were  now  presumably  expelled,  and  a  measured  aqueous 
solution  of  gold  chloride,  corresponding  to  1-452  grms.  of 
metallic  gold,  was  added,  whilst  the  flask  was  furnished 
with  a  doubly  perforated  cork,  and  left  at  ordinary  tem¬ 
perature  for  two  hours,  when  the  yellow  colour  of  the 
liquid  had  disappeared  and  the  charcoal  become  coated 
with  gold.  Having  now  connedted  the  flask  on  one  side 
with  a  Geissler  potash  bulb,  filled  with  aqueous  barium 
hydrate,  and  on  the  other  with  a  gasometer,  containing 
pure  air,  the  flask  was  again  brought  to  boiling,  while  a 
slow  current  of  air  passed  into  the  flask,  the  air  passing 
through  several  U-tubes  containing  sodium  hydrate.  A 
turbidity  in  the  barium  hydrate  became  visible  at  once, 
and  after  fifteen  minutes  of  boiling  the  precipitate  of 
barium  carbonate  was  determined  as  barium  sulphate  with 
the  usual  precautions. 

BaS04=o,07o  gr;  =  0-0036  C. 

Now,  according  to  the  equation — 

(AuCl6+ 3^20)2+ C3  =  Au2+ (HC1)i2+  (C02)3, 
we  have — 

784  Au  :  36  0  =  1-452  grs.  Au  :  o’o666  C; 

that  is  to  say,  that  only  about  one-twentieth  of  the  gold 
was  precipitated  by  the  chemical  adtion  of  charcoal. 

A  closer  examination  of  the  charcoal  showed  a  marked 
difference.  Some  pieces  had  a  brilliant  compadt  coating 
of  gold,  others  a  dull  porous  coating,  and  many  none 
at  all. 

Second  Experiment. — Lampblack  was  strongly  heated 
in  a  closed  crucible  to  redness.  It  was  then  washed  with 
hot  water  and  again  dried.  If  the  adtion  of  the  charcoal 
were  chemical,  then  lampblack  should  adt  more  readily. 
In  order  to  test  this  assumption  o-2  grm.  of  gold,  as 
chloride,  was  dissolved  in  100  c.c.  of  water  and  6  m.grs.  of 
the  above  lampblack  added.  A  disengagement  of  gas 
was  noticed  at  the  boiling  heat,  and  also  a  slight  precipi¬ 
tation  of  gold.  Boiling  was  kept  up  for  two  hours,  when 
the  liquid  was  still  coloured  from  gold  chloride.  Again 
6  m.grms.  of  lampblack  were  added  and  boiled  for  three 
hours  longer  with  a  condenser  attached.  The  liquid  was 
now  filtered  and  still  yellow  in  colour,  while  the  precipi¬ 
tated  gold  was  largely  mixed  with  lampblack.  After 
ignition  the  gold  weighed  0-0495  grin.,  or  nearly  one-fifth 
of  the  quantity  contained  in  the  liquid. 

These  experiments  do  not  cover  the  entire  field  of  in¬ 
quiry  upon  the  subjedt,  but  they  seem  to  indicate  a  parallel 
physical  and  chemical  adtion,  the  former  depending  upon 
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the  surface  and  capillary  condition  of  the  charcoal,  lamp¬ 
black  not  aCting  physically  at  all,  the  latter  depending 
upon  a  combustion  of  carbon  into  carbon  dioxide. 

University  of  Pennsylvania,  March,  1882. 


ON  TWO  JAPANESE  METEORITES* 

By  EDWARD  DIVERS,  M.D. 

These  meteorites  are  the  property  of  a  gentleman,  Mr. 
Naotora  Nabeshima,  formerly  Daimiyo  of  Ogi  or  Koshiro, 
in  the  province  of  Hizen,  Japan.  They  are  heirlooms  in 
his  family,  and  used  to  be  in  the  care  of  the  priests  of  one 
of  the  family  temples  in  Ogi,  called  Fukuchi-in  Gomado. 
After  the  revolution,  the  temple  was  closed,  and  the  mete¬ 
orites  restored  to  the  keeping  of  their  present  possessor. 

In  the  family  archives  there  is  a  record  of  these  stones 
having  been  entrusted  some  years  after  their  fall  to  a 
priest  named  Jishobo,  which  is  dated  the  7th  day  of  nth 
month  of  the  1st  year  of  Yenkio  (Dec.  10, 1744) ;  Jishobo’s 
receipt  for  them  is  also  preserved.  They  must  therefore 
have  fallen  about  150  years  ago.  They  used  formerly  to 
be  among  the  offerings  annually  made  in  the  temple  in 
Ogi  to  Shokujo  (Tanabatatsume)  on  her  festival,  the  7th 
day  of  the  7th  month.  There  is  no  mention  of  them 
having  fallen  on  this  day  in  the  year,  but  they  were  con¬ 
nected  with  her  worship  by  the  belief  that  they  had  fallen 
from  the  shores  of  the  Silver  River,  Heavenly  River,  or 
Milky  Way,  after  they  had  been  used  by  her  as  weights 
with  which  to  steady  her  loom. 

For  the  above  particulars  I  am  indebted  to  my  frienc 
and  former  pupil,  Mr.  Nakano,  now  one  of  the  Instructors 
in  Kobudaigakko  (Imperial  College  of  Engineering, 
Tokiyo). 

The  meteorites  are  somewhat  similar  in  appearance, 
being  angular  masses,  evidently  fragments,  irregular 
quadratic  pyramids  in  shape.  The  apex  of  the  pyramid 
in  the  larger  stone  is  obliquely  truncated,  as  is  also  one 
of  the  basal  angles  of  the  smaller  one.  In  the  smaller 
one,  the  region  of  the  rounded  off  apex  shows  a  number  of 
small  pits  or  depressions.  Faintly  marked,  thin  ridges 
and  streaks,  are  to  be  seen  on  both  stones,  radiating  with 
some  regularity  from  about  the  centre  of  the  base  over  the 
basal  edges  towards  the  apex.  The  edges  and  faces  are 
all  rounded  off,  and  have  a  very  thin,  nearly  black,  coating, 
such  as  is  generally  found  on  meteorites.  This  coating 
in  the  larger  stone  is  entire,  except  at  one  corner,  where 
it  is  slightly  broken  away.  The  smaller  one  has  its  sur¬ 
face  more  damaged,  and  has  therefore  been  used  for  the 
chemical  analysis.  The  interior  of  the  stone  is  light 
grey  in  colour,  earthy,  porous,  somewhat  soft,  and  inter¬ 
spersed  with  particles  of  metallic  iron,  and  a  few  of  iron 
sulphide.  No  other  minerals  have  been  clearly  made  out. 

The  black  coating,  which  is  hard  and  somewhat  shining, 
is  readily  attacked  by  hydrochloric  acid,  very  slightly 
effervescing  with  a  weak  smell  of  hydrogen  sulphide,  and 
seems  to  be  formed  of  iron,  partly  oxidised  and  sulphurised. 
It  is  just  such  a  metallic  facing  as  might  be  caused  by  the 
friction  of  cosmic  dust,  probably  of  like  composition  to  the 
meteorites.  This  friction,  which  may  have  been  going  on 
for  a  long  period  during  the  flight  of  the  stones  through 
space,  would  also  have  produced  that  rounding  off  of  their 
edges  and  faces  which  is  so  marked. 

The  larger  meteorite  weighs  5-6  kilogrms.,  and  the 
smaller  at  first  weighed  about  4-6  kilogrms.  Their  sp.  gr. 
is. 3 -62,  as  determined  in  a  fragment  of  the  smaller  one, 
without,  however,  any  special  precautions  having  been 
taken  to  displace  all  air  in  its  pores. 

The  chemical  composition  of  the  smaller  of  the  meteor¬ 
ites  has,  by  my  diredtion,  been  determined  with  much 


*  A  Paper  read  before  the  Aa'atic  Society  of  Japan,  Tokiyo,  Feb.  9, 
1882.  Communicated  by  the  Author. 


care  and  skill  by  Mr.  Shimidzu,  one  of  the  students  of 
the  Kobu  dai  Gakko,  at  present  educating  as  a  chemist. 


Percentage  Composition. 


Elementary. 

Oxygen . 33'l8 

Iron  . 26-13 

Silicon .  17-15 

Magnesium .  14-02 

Sulphur  . .  2-15 

Nickel  with  trace  of  cobalt  . .  x'99 

Calcium  .  i‘39 

Aluminium . .  ..  i‘oo 

Sodium  . .  . .  0-72 

Manganese .  0-57 

Tin,  with  trace  of  copper  ..  ..  0Y5 

Phosphorus .  0*15 

Potassium .  0-13 


99-01 


With  the  Oxygen  Distributed. 


Iron  . 15  '35 

Nickel,  &c .  1*75 

Manganese .  ••  0-18 

Tin,"&c .  0-15 

Iron  mono-sulphide .  5-91 

Iron  chromite  .  o-6x 

Phosphoric  oxide. .  ..  ..  ..  0-34 

.Silica  . 36-75 

Magnesia  . 23-36 

Iron  monoxide,  as  silicate. .  ..  8*64 

Lime  ..  .,  1*94 

Alumina  .  1-89 

Sodium  oxide  .  0-97 

Potassium  oxide .  o"i6 

Manganese  monoxide .  0-51 

Nickel  oxide. .  o'3° 


99-0! 


Miner alogically  arranged. 


Nickel  iron  .  I7'43 

Iron  sulphide .  5-91 

Silicate,  sol.  in  hydrochloric!  R 
acid,  Olivin . f  ^ 

Silicates,  insoluble  in  acid  43-16 

Iron  chromite  . .  . .  . .  o-6i 


Cont.  silica  13-10  = 
39-83  per  cent  of  the 
silicate. 

Cont.  silica  24-30  = 
56-30  per  cent  of  the 
silicate. 


ioo-oo 

These  meteorites  belong,  therefore,  to  that  large  class 
which  are  formed  of  particles  of  iron  disseminated  through 
a  granular  earthy  mass,  and  which  contain  about  three- 
tenths  of  their  weight  of  iron  in  the  free  and  combined 
states.  Prof.  Nordenskiold  has  shown  ( Jahrbuch /.Min., 
1879,  p.  77)  that  if  the  quantities  of  oxygen  present  are 
neglected,  many  members  of  this  class  exhibit  even  the 
same  proportions  between  their  elements.  On  re-calcu¬ 
lating  the  composition  of  the  Hizen  meteorites  in  accord¬ 
ance  with  this  plan,  it  is  found  to  be  practically  identical 
with  that  of  the  cementing  substance  (I.)  of  the  Orvinio 
meteorites,  which  fell  near  Rome  on  August  31,1872;  and 
to  differ  but  little  from  the  granular  matter  (II.)  of  the 
same  meteorites,  as  well  as  from  other  meteorites.  Among 
these  is  one  which  fell  in  this  country  in  Tajima,  on 
February  18,  1880,  and  of  which  an  analysis  by  Dr.  Kor- 
schelt  is  to  be  found  in  a  recent  number  of  the  Transactions 
of  the  German  Asiatic  Society,  Tokiyo  [Mitt,  der  d.  Ges. 
f.  Natur  und  Volkerkunde  Ostasiens,  iii.,  204).  The  cal¬ 
culated  numbers  are  contained  in  the  following  table  : — 
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Orvinio. 


Iron . 

Manganese  . . 

Tin . 

Hizen. 

39'7°y 

o-86 

0'22 

I. 

! 

II. 

Tajima. 
43  ’65 

Sulphur . 

Phosphorus  . . 
Chromium 

3 ’27 
0'22 
0'43  J 

Y  44  7  43  29 

42‘55 

I'lO 

0-30 

2-25 

Silicon . 

26-06 

26-09 

26-65 

24-47 

Magnesium  .. 

21-30 

21-28 

20-18 

19-56 

Nickel  and  cobalt. . 

3-02 

3‘i(5 

4-71 

3-86 

Calcium . 

2‘  1 1 

2-46 

2-56 

2'8o 

Aluminium  .. 

i-53 

175 

1-91 

i-37 

Sodium . 

1-09 

i-59 

i-io 

0-38 

Potassium 

0-19 

0-38 

0‘34 

0-26 

IOO'OO 

IOO'OO 

100-00 

100-00 

The  interesting  fad  is  thus  seen  that  meteorites  which 
fell  in  this  country  one  hundred  and  fifty  years  ago  have 
the  same  composition  as  some  of  those  which  have  fallen 
recently,  both  here  and  on  the  other  side  of  the  world. 

Notes  on  the  Analysis. —  Some  of  the  particles  of  the 
iron  were  somewhat  rusted  from  age.  If  allowance  could 
have  been  made  for  this  absorption  of  oxygen  and  water 
from  the  atmosphere,  the  difference  of  the  total  found 
from  one  hundred  would  be  less  than  it  is.  The  portion 
used  for  the  determination  of  the  silica  in  the  parts  soluble 
and  insoluble  in  acid  was  small,  and  was  taken  separately 
from  the  portion,  very  much  larger,  used  for  the  main 
analysis.  It  is  therefore  not  surprising,  when  the  structure 
of  such  a  meteorite  is  considered,  to  find  the  sum  of  the 
two  quantities  of  silica  about  half  a  per  cent  greater  than 
the  total  determined  in  the  main  quantity.  The  metallic 
part  of  the  meteorite  was  separated  from  the  earthy  part 
by  mercury  chloride  solution.  The  portions  for  analysis 
were  removed  from  the  meteorite  by  a  steel  drill  at  a  part 
where  the  coating  had  been  broken  away,  in  order  to 
damage  the  meteorite  as  little  as  possible.  The  drill  was 
examined  before  and  after  use  under  a  magnifier  to  obtain 
the  assurance  that  it  did  not  sensibly  contribute  its  own 
substance  to  the  dust  obtained.  A  small  fragment  was 
rubbed  down  by  a  practised  worker  to  serve  for  microscopic 
examination,  but  the  earthy  matter  was  too  soft  to  resist 
the  tearing  strain  of  the  tenacious  iron  particles. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London, 
for  the  Month  ending  April  30TH,  1882. 

By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford; 

and  C.  MEYMOTT  TIDY,  M.B.,  F.C.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital;  Medical  Officer  of  Health  for  Islington;  and  late 
Deputy  Medical  Officer  of  Health  for  the  City  of  London. 


To  the  Right  Honourable  the  President  of  the 
Local  Government  Board. 

M  ay  4th,  1882. 

Sir, — In  the  following  tables  you  will  find  recorded 
the  results  of  our  analyses  of  the  154  samples  of  water 
colleded  by  us  during  the  month  of  April,  on  the  days 
and  at  the  times  indicated,  from  the  mains  of  the  seven 
London  water  companies  taking  their  supply  from  the 
Thames  and  the  Lea. 

Of  these  154  samples,  seven  were  recorded  as  “very 
slightly  turbid.”  The  remaining  147  samples  were  bright, 
clear,  and  efficiently  filtered. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  April  1st  to  April 
29th  inclusive.  The  purity  of  the  water  in  resped:  of 


organic  matter  has  been  determined  by  the  Oxygen  and 
the  Combustion  processes,  and  the  results  of  our  analyses 
by  these  methods  are  stated  in  columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

Of  the  22  samples  supplied  by  the  New  River  Company, 
the  whole  were  found  to  be  well  filtered,  clear,  and  bright. 

Of  the  22  samples  from  the  mains  of  the  East  London 
Company,  the  whole,  excepting  three  which  were  “  very 
slightly  turbid,”  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  22  samples  from  the  mains  of  the  Chelsea  Water 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  22  samples  from  the  mains  of  the  West  Middlesex 
Company  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  22  samples  from  the  mains  of  the  Lambeth 
Water  Company,  the  whole  were  found  to  be  well  filtered, 
clear,  and  bright, 

Of  the  22  samples  from  the  mains  of  the  Grand  Junc¬ 
tion  Company,  four  were  found  “very  slightly  turbid.” 
The  remaining  18  samples  were  well  filtered,  clear,  and 
aright. 

Of  the  22  samples  from  the  mains  of  the  Southwark  and 
Vauxhall  Company,  the  whole  were  found  to  be  well 
filtered,  clear,  and  bright. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  collected. 

It  will  be  seen  from  the  tables  that,  during  the  month 
of  April,  the  condition  of  the  water  supplied  to  the  Metro¬ 
polis,  in  resped  to  clearness  and  to  freedom  from  brown 
colour  and  excess  of  organic  matter,  was  on  the  whole 
considerably  in  advance  even  of  its  condition  during  the 
preceding  month,  despite  a  few  exceptional  cases  of 
higher  colour  and  slight  turbidity  occurring  during  the 
last  week,  and  depending  on  the  flooded  state  of  the  river. 

We  have  the  honour  to  remain,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


PROCEEDINGS  OF  SOCIETIES. 

NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 

General  Meeting,  March  23,  1882. 

Mr.  John  Glover,  Vice-President,  in  the  Chair. 

The  minutes  of  last  meeting  were  read  and  confirmed. 

Mr.  Gibb  and  Dr.  H.  S.  Pattinson  were  eleded  as 
scrutineers  of  the  voting  papers. 

The  Chairman— Our  first  business  to-night  is  in  con- 
nedion  with  Mr.  Scholefield’s  gift.  The  Committee  have 
had  the  matter  under  their  consideration  to-night,  and 
they  have  resolved  to  recommend  to  the  general  meeting 
that  it  be  left  in  the  hands  of  the  new  Committee  about 
to  be  eleded,  and  that  they  be  desired  to  go  fully  into  the 
details  and  arrangements  for  the  appropriation  and  award 
of  the  prize  at  a  special  meeting,  to  be  held  as  early  as 
possible,  so  that  the  result  of  their  labours  may  be  made 
known  before  the  next  session. 

Mr.  Berkley  moved  that  the  recommendation  of  the 
Committee  be  adopted. 

Mr.  Stark  seconded  the  motion,  which  was  carried 
after  some  discussion. 

The  Chairman — The  next  item  is  one  which  will  excite 
the  sympathy  of  every  one.  It  is  that  we  should  formally 
,  record  the  esteem  in  which  we  held  the  late  Professor 
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Marreco,  whose  death  since  our  last  meeting  has  deprived 
the  Society  of  one  of  its  most  adtive  members.  I  have, 
therefore,  to  move  the  following  resolution  : — “  That  this 
Society  has  learnt  with  deep  regret  the  death  of  Professor  | 
Freire-Marreco,  who  initiated  the  movement  which  led  to 
the  formation  of  the  Society,  who  filled  for  many  years 
the  offices  of  Secretary  and  Editor  of  the  Transactions, 
and  who  for  two  years  occupied  the  position  of  President. 
The]  Society  wishes  to  place  on  record  its  esteem  for 
Professor  Marreco  personally,  and  its  sense  of  the  valu¬ 
able  services  which  he  has  rendered  to  it  from  its  founda¬ 
tion  up  to  the  time  of  his  death.” 

g^The  resolution  was  carried  unanimously,  and  the  Secre¬ 
tary  was  desired  to  forward  a  copy  of  it  to  the  family  of 
Prof.  Marreco,  with  an  expression  of  sympathy  and  con¬ 
dolence  from  the  Society. 

The  Chairman — We  have  next  to  take  the  discussion 
on  Mr.  Pattinson’s  paper.  It  is  matter  for  regret  that 
Mr.  Pattinson  is  not  here  himself ;  but  Mr.  Kay  is  present, 
and  will  be  able  to  reply  to  any  questions  which  may  be 
put  to  him  on  the  subjed. 

Mr.  Gibb — I  was  a  good  deal  interested  in  the  paper. 
It  is  a  subjed  which  seems  principally  to  have  interested 
metallurgists,  and  which  analytical  chemists  have  done 
very  little  in.  Abel  and  Field’s  method  was  very  disap¬ 
pointing,  and  was  soon  thrown  over  for  one  of  the  methods 
which  are  now  in  use  in  metallurgical  laboratories.  Mr. 
Pattinson’s  method  must  be  very  clumsy  where  the  copper 
is  at  all  coarse  and  contains  much  impurity.  The  process 
of  distilling  off  the  arsenic  as  chloride  is  much  simpler, 
and  is  applicable  to  precipitates  and  coarse  coppers  as  well 
as  to  purer  metal.  It  has  the  advantage  of  separating  the 
arsenic  completely  from  the  other  impurities.  The  cop¬ 
per  is  simply  boiled  with  ferric  chloride,  and  the  distillate 
colleded  ;  from  this  the  arsenic  is  precipitated  either  as 
sulphide  or  as  magnesia  salt.  Another  process,  which  is 
frequently  used,  and  which  is  very  convenient  when  the 
copper  contains  iron,  consists  in  dissolving  in  nitric  acid, 
supersaturating  with  ammonia,  and  passing  sulphuretted 
hydrogen.  In  this  way  practically  the  whole  of  the  arsenic 
remains  in  solution,  and  can  be  thrown  down  as  sulphide 
from  the  filtrate  by  acidifying.  About  twelve  years  ago  I 
had  a  series  of  comparative  analyses  made  by  the  pro¬ 
cesses  which  were  then  known  to  us.  Abel  and  Field’s 
method  gave  us  91  per  cent,  diredt  precipitation  from  fine 
copper  by  magnesia  93  per  cent,  and  the  ammonium  sul¬ 
phide  method  g6  per  cent. 

Mr.  Green — The  ammonium  sulphide  method  was 
given  up  in  the  case  of  precipitates,  because  the  mag¬ 
nesia  present  in  the  common  salt  used  took  down  a  quan¬ 
tity  of  the  arsenic  when  the  solution  was  made  alkaline 
with  ammonia. 

Mr.  Kay — No  doubt  Mr.  Pattinson’s  process  is  adapted 
to  coppers  which  contain  no  large  quantity  of  impurity, 
and  with  such  metals  the  method  is  as  quick  as  the  distil¬ 
lation  process.  The  distillation  process  would  be  objec¬ 
tionable  in  an  ordinary  laboratory.  The  process,  as 
described  by  Mr.  Pattinson,  can  be  carried  out  very 
quickly  in  the  hands  of  one  accustomed  to  the  method. 
The  whole  estimation  need  not  take  more  than  one  day. 

Mr.  Green— The  distillation  takes  about  twenty  mi¬ 
nutes,  and  the  whole  estimation  can  be  done  in  three 
hours.  We  estimate  our  arsenic  volumetrically,  however. 

Mr.  Kay — Mr.  Pattinson’s  process  is  exceedingly  deli¬ 
cate.  We  can  detedt  and  estimate  by  it  o-oi  percent. 
Such  accuracy  may  not  perhaps  matter  when  the  copper 
contains  much  impurity,  but  in  copper  which  is  nearly 
pure  it  becomes  of  importance;  and  we  find  that,  under 
proper  conditions,  there  is  no  necessity  to  let  the  mag¬ 
nesia  precipitate  stand,  but  that  the  filtration  may  be  pro¬ 
ceeded  with  immediately. 

Mr.  Gibb — It  is  quite  contrary  to  our  experience  that 
there  is  any  safety  in  filtering  at  once. 

Mr.  Kay — I  know  that  is  the  general  impression  of 
chemists,  but  it  is  quite  a  mistake  if  proper  precautions 
are  taken. 


The  Chairman — We  are  indebted  to  these  gentlemen 
for  the  information  they  have  given  us.  It  is  a  subjedt  to 
which  I  cannot  offer  any  valuable  contribution  ;  but  one 
thing  seems  clear,  that  is,  that  quantities  of  impurities  in 
commercial  metals,  which,  a  few  years  ago,  would  have 
been  considered  so  small  that  they  could  safely  be  negledted, 
are  now  no  longer  so  ;  but  their  determination  has  become 
a  question  of  importance,  and  our  analytical  methods  have 
to  be  improved  to  meet  the  want. 

The  following  papers  were  read  : — 

“  A  Lecture  Experiment ,”  by  Wm.  John  Grey. — Mr.  T. 
Liddle,  a  student  of  mine,  noticed  on  passing  SH2  through 
a  warm  HC1  solution  of  a  substance  given  him  for  analysis 
that  the  gas  took  fire  in  the  liquid.  I  found  that  the  sub¬ 
stance  contained  KC103,  and  repeated  the  experiment  with 
a  warm  HC1  solution  of  that  salt.  Doubtless  the  SH2 
inflames  in  the  04C12  dissolved  by  the  liquid.  The  expe¬ 
riment  would  be  a  striking  one  for  ledture  purposes. 

“  On  the  Solubility  of  Sulphur  Dioxide  in  Sulphuric 
Acid by  J.  T.  Dunn,  M.Sc. 

The  Scrutineers  then  declared  that  the  following  had 
been  eledted  officers  for  the  ensuing  year  :  — 

President — B.  S.  Prodtor. 

Treasurer — John  Pattinson. 

Secretaries — J.  T.  Dunn,  W.  W.  Prodtor. 

Auditor — N.  H.  Martin. 

Committee — P.  A.  Berkley,  G.  France,  A.  S.  Herschel, 
C.  P.  Laidler,  John  Morrison,  H.  R.  Prodter,  W.  C.  Reid, 
W.  Rennoldson,  H.  Scholefield,  T.  W.  Stuart. 

Votes  of  thanks  to  the  authors  of  papers  terminated  the 
proceedings. 


NOTICES  OF  BOOKS. 


Rivers'  Pollution  Prevention  Act,  1876.  Report  to  the 
Local  Government  Board.  By  Dr.  R.  Angus  Smith, 
F.R.S.,  One  of  the  Inspedtors  under  the  Adt.  London  : 
Printed  by  G.  E.  Eyre  and  W.  Spottiswoode  for  Her 
Majesty’s  Stationery  Office. 

We  have  here  a  most  important  contribution  both  to 
sanitary  and  industrial  chemistry.  The  author  treats  in 
the  first  part  on  water  and  sewage.  He  sets  out  with  ex¬ 
amining  the  changes  effedted  by  oxygen  upon  organic 
matter  dissolved  or  suspended  in  water,  and  especially  the 
formation  and  destruction  of  nitric  acid.  Dr.  Angus 
Smith  has  long  ago  held  that  the  mere  presence  of  organic 
matter  in  water  is  no  proof  of  unwholesomeness.  For 
this  purpose  the  quality  as  well  as  the  quantity  of  such 
matter  must  be  known.  Hence  he  considers  that  the 
development  of  organisms  in  water  should  be  studied 
microscopically.  On  the  question  of  nitrification  he  con¬ 
cludes  that  organic  matter  containing  nitrogen  produces 
nitrates  by  oxidation  under  certain  conditions,  whether 
living  organisms  are  present  or  not.  Inorganic  matter 
containing  ammonia  does  the  same.  Albuminous  matter, 
when  putrefying  with  plentiful  access  of  air,  also  oxidises 
the  organic  nitrogen.  On  the  other  hand  there  are  putre- 
fadtive  conditions,  where  nitrates  are  deoxidised  and  free 
nitrogen  evolved  in  quantity.  That  this  adtion  is  due  to 
organisms  may  be  doubted,  as  it  is  adtive  at  yi'D.  In  one 
experiment  1100  c.c.  of  water  containing  10  per  cent  of 
excreta  and  2  grms.  of  nitre  gave  off  218  c.c.  of  pure 
nitrogen.  The  whole  amount  of  nitrogen  present  in  the 
nitre  was  220’6  c.c.  The  author  thinks  that  this  decom¬ 
position  of  nitrates  is  a  reversed  putrefadtion,  and  should 
be  carefully  noted  in  considering  the  adtion  of  disinfedtants. 
In  summing  up  the  fadts  he  concludes  that  nitric  acid  is 
formed  when  there  is  a  certain  amount  of  sewage  in  the 
water,  but  it  is  overcome  by  an  excess  of  air.  On  the 
other  hand,  when  the  sewage  is  in  excess,  the  nitrates  are 
destroyed.  If  we  duly  consider  this  double  process  we 
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shall  become  convinced  of  the  futility  of  all  attempts  to 
estimate  the  amount  of  contamination  which  has  existed 
in  water  from  an  analysis  of  its  present  ingredients.  We 
see,  also,  that  water,  however  contaminated,  has  a  power 
of  self-purification,  which  may  extend  even  to  the  germs 
of  disease.  It  is  an  interesting  faCt  that  mere  agitation 
with  air  keeps  sewage  without  smell  for  two  or  more  weeks, 
even  in  warm  weather.  We  would  beg  to  remind  recent 
inventors  that  the  purification  of  sewage  by  a  current  of 
air  driven  through  it  by  mechanical  agency,  was  claimed 
more  than  ten  years  back.  The  decomposition  of  sewage 
appears  to  differ  in  its  quality  from  that  of  excreta  not 
mixed  up  in  water;  the  latter  giving  off  more  ammonia, 
but  the  former  having  a  more  markedly  injurious  action. 
Prof.  Frankland,  if  we  remember  rightly,  contends  that 
the  bubbles  which  rise  from  polluted  waters  as  they  burst 
projedt  morbific  particles  into  the  air.  The  effedts  of 
aeration  are  the  delay  of  putrefadtion,  the  increase  of 
nitrates,  and  the  withdrawal  of  ammonia. 

As  a  possible  method  of  purifying  sewage,  Dr.  A.  Smith 
suggests  that  putrefadtion  might  be  first  allowed  its  full 
adtion  in  order  to  decompose  much  of  the  organic  matter, 
and  probably  to  break  up  the  living  organisms  themselves 
into  gases  or  intermediate  produdts,  and  that  the  process 
should  then  be  completed  by  aeration.  Oxidation  is  found 
to  take  place  very  rapidly  after  putrefadtion.  But  at  what 
stage  of  putrefadtion,  if  at  any,  the  disease  germs  are 
destroyed  is  not  yet  known.  Beings  much  higher  in  the 
scale,  such  as  trichinae,  seem  to  be  little,  if  at  all,  affedted 
when  placed  in  the  midst  of  putrescent  animal  matter. 

The  author,  however,  by  no  means  recommends  this 
process  of  purification  by  putrefadtion  to  be  carried  on  in 
our  streams.  Whilst  admitting  that  “  disease  has  not  to 
any  very  marked  extent  been  observed  as  following  the 
use  of  sewage  irrigation,”  he  considers  that  there  may  be 
danger  where  the  sewage  has  been  transmitted  to  the  soil 
too  rapidly.  He  adds  :  “  On  this  point  we  must  refer  to 
the  remarkable  inquiry  by  Dr.  Greenwood.  At  a  mill  near 
Bingley,  wool  sorter’s  disease  and  malignant  pustules  had 
broken  out  among  those  who  worked  with  mohair  coming 
from  Van.  To  disinfedt  the  wool  it  was  exposed  to  the 
air  on  a  field.  In  a  few  days  a  cow  died  in  a  field  which 
received  the  village  sewage,  and  next  month  cattle  and 
sheep  were  attacked  by  anthrax.” 

A  striking  instance  has  occurred  lately  in  France.  A 
tripe-dresser  in  a  large  way  of  business  had  been  in  the 
habit  of  passing  all  his  washing  waters  and  trade  offal  into 
a  pond  on  his  premises.  In  course  of  time  the  pond  was 
complained  of  as  a  nuisance.  To  get  rid  of  this  the  owner 
obtained  the  consent  of  a  neighbouring  farmer  for  the 
water  and  the  mud  to  be  conveyed  to  his  fields.  The 
result  was  a  very  severe  and  obstinate  outbreak  of  diph¬ 
theria. 

Dr.  Angus  Smith  asks  :  “  What  advantage  would  it  be 
to  a  city  to  send  down  its  sewage  into  a  river  in  a  condi¬ 
tion  in  which  it  did  not  putrefy  if  it  were  to  have  an  ap¬ 
pearance  of  impurity  as  great  as  ever  ?  ”  Something 
more  is  demanded,  and  appearance  is  perhaps  the  chief 
point.  For,  be  it  observed,  “  we  have  not  proved  any 
disease  to  occur  from  the  sewage  below  Glasgow  or  Man¬ 
chester.”  If  this  is  the  case, — and  we  cannot  for  a  moment 
question  the  author’s  statement — how  very  triflingbecomes 
the  boast  of  the  irrigationists  that  the  vicinity  of  their 
farms  is  not  marked  by  increase  of  epidemics  ! 

As  regards  fish,  Dr.  Angus  Smith  remarks  that  sewage 
is  an  excellent  feeder  of  fish,  though  these  do  not  enter 
the  places  where  sewage  is  very  strong,  and  never  at  all 
where  there  is  putrefadtion  going  on.  This  is  the  exadt 
truth.  The  point  where  the  sewage  of  Kingston  entered 
the  Thames  was,  about  seven  years  ago,  a  favourite  spot 
for  anglers.  On  the  other  hand,  we  have  repeatedly  been 
informed  that  sewage  fish  becomes  offensive  with  excep¬ 
tional  speed. 

As  regards  the  use  of  lime  for  the  treatment  of  polluted 
waters,  the  author  admits,  somewhat  drily,  “  that  some¬ 
thing  more  would  not  be  a  disadvantage.” 
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Mention  is  made  of  the  use  of  alum  in  India  and  China 
for  purifying  drinking-water  by  precipitation.  It  may 
here  be  noted  that  by  means  of  this  simple  expedient  the 
French  troops  in  Cochin  China  are  now  almost  completely 
preserved  from  the  very  malignant  dysentery  there  preva¬ 
lent.  The  same  method  has  been  used  by  Mr.  Peter 
Spence  for  removing  the  yellowish  peaty  tinge  from  the 
Manchester  water. 

Concerning  the  waste-waters  from  dye-  and  print-works, 
the  author  very  judiciously  recommends  that  the  various 
kinds  of  refuse  should  be  allowed  to  mix  together,  and  to 
a  great  extent  precipitate  each  other.  Chloride  of  calcium 
is  recommended  as  a  precipitant  where  it  can  be  obtained 
as  a  waste-produCt.  We  see  with  much  interest  that  Dr. 
A.  Smith  recognises  a  point  in  the  treatment  of  sewage 
which  certain  other  authorities  on  the  question  have  over¬ 
looked,  and  have  thus  been  led  astray.  He  points  out 
that  if  effluents  are  agitated  with  the  precipitant  the  re¬ 
sult  is  to  a  great  extent  frustrated.  The  inefficacy  of  lime 
for  dealing  with  certain  colouring-matters  in  waste-waters 
is  fully  admitted.  This  was  noted  in  case  of  peat-water, 
where  2  grs.  of  lime  per  gallon  intensified  the  colour. 
Tan  liquors  also  were  darkened  in  colour  by  the  addition 
of  lime.  Similar  faCts  have  been  frequently  noticed  in  the 
treatment  of  the  Leeds  sewage,  which  contains  much 
water  from  tan-  and  dye-works.  The  yellowish  brown 
liquid  was  darkened  to  a  rich  mahogany  shade  by  treat¬ 
ment  with  lime,  whilst  it  could  be  completely  decolourised 
by  the  addition  of  cake  alum,  and  still  better  aluminium 
chloride. 

But  we  must  pass  to  that  very  sore  subject  the  reforma¬ 
tion  of  the  alkali-waste  heaps  and  their  drainage.  What 
a  nuisance  such  heaps  are  is  but  too  well  known  at  St. 
Helens,  Widnes,  Newcastle,  and  Glasgow.  The  process 
of  Mr.  Mond  recovers  a  large  proportion  of  the  sulphur 
contained  in  the  waste,  and  leaves,  it  appears,  a  certain 
profit.  But,  as  Mr.  Worsley,  of  Netham,  shows,  the 
profit  is  but  small,  and  the  manufacturers  naturally  prefer 
to  use  their  capital  in  other  directions. 

Another  process  is  in  use  at  Dieuze,  in  Alsace.  It  was 
first  suggested  by  Dr.  E.  Hofmann,  developed  by  Dr.  E. 
Kopp,  and  has  been  further  improved  by  M.  Marchal. 
Dr.  Angus  Smith  gives  an  extended  account  of  the  process 
as  described  by  Prof.  Rosenstiehl,  of  Mulhouse.  It  con¬ 
sists  of  six  distindt  steps,  transformation  of  the  waste  into 
soluble  sulphur  compounds,  or  so-called  yellow  liquors  ; 
precipitation  of  the  sulphur  by  the  acid  of  the  chlorine 
residues,  and  their  subsequent  neutralisation  ;  removal  of 
the  iron  by  fractional  precipitations  ;  precipitation  of 
manganous  sulphide ;  combustion  of  this  sulphide,  and 
the  utilisation  of  its  ash.  The  principal  novelty  of  the 
process,  which  has  been  at  work  since  1867,  is  the  incor¬ 
poration  with  the  tank-waste  of  a  certain  amount  of  the 
sulphides  of  iron  and  manganese.  By  this  means  44  per 
cent  of  the  total  sulphur  contained  in  the  waste  is  ex¬ 
tracted  in  a  soluble  form  within  eight  days.  The  process 
furnishes  two  useful  products  :  sulphur,  either  free  or  com¬ 
bined  with  manganese  ;  and  a  regenerated  oxide  of  man¬ 
ganese,  fit  for  yielding  chlorine.  The  solid  refuse  is  a 
mixture  of  calcium  sulphate  and  carbonate  with  insoluble 
iron  and  manganese  oxides.  The  liquid  portion  is  calcium 
chloride. 

The  MaCtear  process,  devised  and  successfully  carried 
out  at  the  St.  Rollox  Works,  depends  on  the  decomposi¬ 
tion  of  calcium  sulphides  by  hydrochloric  acid  in  presence 
of  a  source  of  sulphurous  acid.  The  author  is  of  opinion 
that  the  application  of  some  form  of  this  process  to  the 
waste  drainage  of  St.  Helens  and  Widnes  would  not 
merely  reduce  the  nuisance  complained  of  there,  but 
would  form  a  profitable  means  of  utilising  the  great  sur¬ 
plus  of  hydrochloric  acid.  This  acid  can  scarcely  be  ad¬ 
vantageously  employed  in  the  manufacture  of  bleaching- 
powder,  as  there  are  already  serious  complaints  of  over¬ 
production. 

Dr.  Angus  Smith  has  himself  devised  a  process,  which 
turns  on  treating  the  extract  of  the  waste-heaps  with 
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manganese  peroxide.  The  process  does  not  succeed  with 
strong  solutions,  and  the  sulphur  present  in  the  hypo¬ 
sulphites  is  not  precipitated. 

For  a  description  of  the  process  of  Messrs.  Helbig  and 
Schaffner,  we  may  refer  the  reader  to  Professor  Lunge’s 
well-known  work  on  “  Sulphuric  Acid  and  Alkali.”  It  is 
being  completely  tried  at  the  works  of  Messrs.  Chance, 
near  Birmingham,  and  as  far  as  the  production  of  sul¬ 
phuretted  hydrogen  and  its  combustion  are  concerned  the 
success  is  complete.  In  conclusion,  the-  author  strongly 
urges  manufacturers  to  turn  their  attention  to  the  recovery 
of  sulphur,  not  merely  as  a  question  of  public  health,  but 
of  economy.  Vast  quantities  of  sulphur,  now  thrown 
away  daily,  are  capable  of  being  used  over  again.  That 
a  certain  outlay  is  required  for  this  purpose  must  be  ad¬ 
mitted.  But  our  present  system  of  allowing  the  tank- 
waste  to  remain  literally  as  waste  is  not  free  from  expense. 
In  some  parts  alkali  manufacturers  are  compelled  to  buy 
or  rent  land  where  this  unsightly  refuse  maybe  deposited, 
and  have  to  live  in  peril  of  litigation  on  account  of  the 
nuisance  which  it  may  occasion.  On  the  Tyne  the  waste 
is  carried  away  in  specially-constructed  steamers  and 
barges  and  emptied  into  the  sea  ! 

Dr.  Angus  Smith’s  work  will  be  most  welcome  both  to 
sanitary  reformers  and  to  chemical  manufacturers,  and 
cannot  do  other  than  enhance  his  well-earned  reputation. 
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of  Technical  Education.  Report  to  the  Governors, 

March  13th,  1882.  Gresham  College. 

This  Report,  which  was  laid  before  the  Governors  at  their 
meeting,  contains  not  a  few  gratifying  features.  The 
acceptance  of  the  Presidency  of  the  Institute  by  H.R.H. 
the  Prince  of  Wales  is  a  proof  that  our  future  sovereign 
fully  appreciates  the  importance  of  the  movement  and  re¬ 
cognises  its  influence  upon  our  national  interests.  No 
fewer  than  eight  additional  City  Companies — viz.,  the 
Grocers,  Skinners,  Vintners,  Tallow-chandlers,  Plumbers, 
Wheelwrights,  Bowyers,  and  Curriers — have  become  con¬ 
tributors  to  the  fund’s  of  the  Institute.  We  learn  that  the 
Drapers  Company  have  munificently  given  £10,000  to¬ 
wards  the  expense  of  erecting  and  fitting  up  the  Technical 
College  at  Finsbury,  which  raises  their  total  contribution 
to  £20,000.  The  Goldsmiths  have  contributed  the  like 
sum  ;  the  Clothworkers  £19,000,  in  addition  to  the  im¬ 
portant  support  which  they  have  extended  to  the  Yorkshire 
College  of  Science  at  Leeds.  The  Fishmongers  have 
■contributed  £18,000,  and  the  Mercers  £8000.  Others  of 
the  City  Companies  have  also  come  forward  in  proportion 
to  their  means,  and  to  the  extent  in  which  their  especial 
“  art  or  mystery  ”  is  likely  to  be  benefitted  by  the  opera¬ 
tions  of  the  Institute.  A  thought  here  strikes  us  as  re¬ 
gards  the  future  :  seeing  how  largely  the  efficiency — we 
might  say  the  very  existence — of  the  Institute  depends  on 
donations  and  annual  subscriptions  from  the  Corporation 
and  the  Guilds,  what  w'ould  be  its  position  if  these  bodies 
should  by  legislative  interference  be  deprived  of  the  means 
for  continuing  their  liberality  ?  The  Council,  as  we  see 
from  this  Report,  are  appealing  to  the  Corporation  and 
Livery  Companies  for  “  increased  and  additional  contri¬ 
butions  ”  ;  and  such  contributions  are  needed  if  the  Insti¬ 
tute  is  to  come  forward  as  a  successful  competitor  with 
the  Polytechnic  Schools  of  Aix-la-Chapelle,  Zurich,  &c. 
The  present  income  of  the  Institute  shows,  indeed,  a  sur¬ 
plus  on  the  present  limited  expenditure,  but  such  surplus 
is  likely  to  be  absorbed  by  provisions  for  the  Building 
Fund.  Parenthetically  we  would  here  express  the  hope 
that  the  Institute  may  guard  against  an  error  sometimes 
perceived  in  colleges,  museums,  &c.,  where  efficiency  is 
sacrificed  to  appearance,  and  where,  in  the  words  of 
Waterton, — 

“  The  walls  are  thick,  the  servants  thin, 

The  gods  without,  the  devil  within  ” 

The  Council  are  anxious  to  follow  up  what  they  have 
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begun.  They  wish  to  widen  the  curriculum  of  Finsbury 
College,  so  as  to  adapt  the  instruction  to  industries  hitherto 
left  out  in  the  cold.  They  wish  to  establish  on  the  south 
side  of  the  river  a  Technical  College  similar  to  that  at 
Finsbury.  They  are  seeking  to  found  a  Technical  School 
for  girls,  where  young  women  may  receive  instruction  in 
those  trades  which  appear  suitable  for  female  handicraft; 
and  they  wish  especially  to  do  more  than  they  have 
hitherto  been  able  towards  promoting  technical  training 
in  the  great  manufacturing  centres  of  the  Provinces. 
They  are  continually  asked  to  extend  their  operations  in 
these  directions,  and  all  that  is  needed  is  an  increase  of 
funds. 

We  are  glad  to  find  that  the  Council  duly  recognise  the 
importance  of  a  prelimimary  training  in  pure  science. 
Without  this  basis  technology  must  degenerate  into  mere 
routine  and  rule-of-thumbism.  At  the  same  time  we  ven¬ 
ture  to  express  the  hope  that  the  opposite  error  of  re¬ 
quiring  a  knowledge  of  irrelevant  matters  will  be  avoided 
with  an  equal  care,  especially  as  this  is  a  peculiarly  English 
shortcoming,  and  has  taken  deep  root,  e.g. ,  in  the  “  Science 
and  Art  Department.”  We  can  scarcely  pronounce  it 
judicious  to  demand  a  knowledge  of  botany  from  students 
in  dyeing  and  tissue  printing. 

As  regards  the  instructions  given  in  technical  chemistry, 
we  consider  the  Institute  fortunate  in  having  secured  the 
services  of  so  indefatigable  and  successful  a  worker  as 
Dr.  H.  Armstrong,  F.R.S. 

The  number  of  students  who  come  forward  as  candi¬ 
dates  at  the  various  examinations  is  increasing,  the  pro¬ 
portion  of  those  who  pass  is  satisfactory,  and  many  of  the 
examiners  report  most  favourably  of  the  character  of  the 
answers  given,  and  of  the  evident  increase  of  knowledge 
in  comparison  with  the  earlier  examinations.  The  difficulty 
is  how  to  arrange  these  examinations  so  as  to  fairly  test 
the  practical  attainments  of  the  students  as  distinguished 
from  the  results  of  mere  verbal  memory.  It  is  conceivable 
that,  e.g .,  a  student  from  a  careful  study  of  books  might 
have  acquired  the  power  of  passing  a  good  examination 
in  dyeing  and  tissue-printing,  and  yet  be  unable  to  dye  a 
skein  to  shade,  to  mix  a  colour  so  as  to  be  capable  of  use, 
or  even  to  identify  a  dye-ware.  There  is  considerable 
difference  of  opinion  whether  the  theoretical  training  in  the 
College  or  Polytechnicum  ought  to  come  after  or  before  a 
practical  course  in  the  workshop.  Many  eminent  German 
authorities  maintain  that  a  lad  ought  to  work  for  two  or 
three  years  in,  e.g.,  a  dye-house  before  entering  upon  the 
study  of  chemistry  and  physics  and  their  special  applica¬ 
tion  to  the  tinctorial  arts.  We  should  incline  to  the  oppo¬ 
site  opinion.  In  any  way  theory  and  piaCtice  must  be  had 
in  combination,  and  the  misfortune  is  that  too  many  of  our 
industrials,  whether  employers  or  employed,  are  not  well 
versed  in  either.  A  German  contemporary  remarked  only 
a  few  days  ago : — “  English  industry  is  so  far  in  the  back¬ 
ground,  both  in  dyes  and  in  their  collocations,  that  even 
with  the  best  will  the  importation  of  foreign  textile  goods 
must  continue.”  And,  again: — “English  dye-wotrks  are 
on  a  large  scale,  but  they  dye  no  excellent  colours.”  A 
ledurer  in  Manchester  represents  our  dyers  and  printers  as 
replying  to  such  charges  that  they  could  turn  out  colours 
equal  to  any  in  the  world,  only  that  ordinary  work  pays 
them  better.  We  reply  that  all  men  must  sooner  or  later 
lose  the  power  of  doing  what  they  never  practise.  Let  us 
hope  that  in  this  as  in  other  departments  the  action  of  the 
City  and  Guilds  of  London  Institute  may  open  the  eyes 
of  our  practical  men  to  their  own  shortcomings. 


Appointment. — Dr.  Meymott  Tidy,  Professor  of  Che¬ 
mistry  and  of  Forensic  Medicine  at  the  London  Plospital, 
has  been  appointed,  on  the  nomination  of  the  President  of 
the  Royal  College  of  Surgeons,  Scientific  Analyst  to  the 
Home  Office  in  cases  of  poisoning,  jointly  with  Dr.  Steven¬ 
son,  of  Guy’s  Hospital,  nominated  by  the  President  of  the 
College  of  Physicians. 
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CORRESPONDENCE. 


ON  THE  EQUIVALENT  OF  CARBON. 


To  the  Editor  of  the  Chemical  News. 

Sir, — A  note  by  Professor  Roscoe  “  On  the  Equivalent  of 
Carbon  Determined  by  Combustion  of  the  Diamond,”  in 
the  Comptes  Rendus  (No.  17,  April  24th,  1882,  p.  1180), 
gives  the  results  of  six  experiments  with  Cape  diamonds, 
Taking  the  combining  weight  of  oxygen  as  15 '96,  that  of 
carbon  is  given  as  iro 7.  This  startling  result  has  also 
appeared  in  an  English  journal. 

Feeling  sure  that  n  07  was  a  misprint  of  n‘97,  I  have 
just  calculated  the  number  from  the  weights  of  diamond 
and  carbon  dioxide  given,  and  find  n-g73. 

Hoping  that  this  may  prevent  diffusion  of  a  startling 
misprint, — I  am,  &c., 

W.  H.  Deering. 

Woolwich  Arsenal,  May  10,  i83a. 


VERTICAL  VIBRATION. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Might  I  draw  the  attention  of  some  of  your  readers 
to  this  point  ?  I  have  often  noted,  with  much  curiosity, 
that  on  striking  the  edge  of  a  large  bowl,  full  of  water, 
with  a  heavy  instrument,  the  water  has  assumed  a  series 
of  beautiful,  corrugated  waves,  mathematically  exadt  in 
relation  to  one  another.  In  a  circular  vessel,  for  instance, 
the  first  sign  is  concentric  rings  from  the  centre;  these 
rings  become  striped  radially  (so  to  speak),  and  on  hitting 
harder  these  break  up,  and  the  surface  becomes  like  a  star 
of  roof-shaped  waves,  widening  outwards;  a  still  harder 
and  closer  blow,  and  the  whole  surface  appears  like  rough 
<-shaped  links  interfitting  with  one  another,  becoming 
more  and  more  spherically  inclined,  and  so  forth.  There 
is  a  law  at  work  here,  for  it  always  gives  the  same  re¬ 
sults.  We  see  the  ground  plan  of  vibration  in  plates 
upon  which  sand,  &c.,  has  been  sprinkled  before  setting 
them  in  motion  ;  but  with  water  we  have  also  the  vertical 
sedtion  of  these  motions, — we  have  pidtured  before  us  the 
force  in  every  diredtion  (as  confined  by  circumstances)  ; 
certainly  an  interesting  point. — I  am,  &c., 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  oi  temperature  are  Centigrade  unless  otherwise 
expressed. 

Journal  de  Pharmacie  et  de  Chimie. 

April,  1882. 

Action  of  Iodine  upon  Methylated  Spirit. — M. 
Ordonneau. — The  author  shows  that  tindture  of  iodine 
cannot  be  made  with  such  alcohol,  as  a  pungent  irritating 
compound,  acetone  mono-iodide,  is  formed  at  the  expense 
of  the  acetone,  which  is  always  more  or  less  present  in 
the  methylic  alcohol  employed. 

Determination  of  Sugar  with  Fehling’s  Liquid. — 
E.  Boiret. — The  author  proposes  the  following  method 
for  ascertaining  if  the  redudtion  of  the  copper  is  complete: 
There  are  placed  upon  each  other  two  fragments  of  white 
filter  paper.  Upon  the  upper  fragment  there  is  placed, 
with  the  stirring  rod,  a  drop  of  the  boiling  mixture  of 
Fehling’s  liquid  and  of  the  saccharine  solution,  holding 
cuprous  oxide  in  suspension.  The  paper  adts  as  a  filter, 
and  only  the  copper  in  solution,  and  consequently  not 


reduced,  arrives  on  the  lower  paper.  Upon  the  drop  thus 
filtered  there  is  laid  a  drop  of  a  dilute  solution  of  potas¬ 
sium  ferrocyanide,  and  the  paper  is  dried  over  a  spirit- 
lamp.  If  there  is  an  appreciable  quantity  of  copper  the 
spot,  on  drying,  is  surrounded  with  a  rose-coloured  halo. 
If  there  is  a  mere  trace,  the  charadteristic  rose  tint  appears 
on  moistening  the  spot  with  a  drop  of  acetic  acid.  If  the 
copper  is  entirely  reduced,  heat  and  the  application  of 
acetic  acid  produce  a  blue  spot,  due  to  the  decomposition 
of  the  ferrocyanide. 

Colouration  of  Maccaroni,  &c.,  with  Chrysaniline. 
—  M.  St.  Mercier.  —  This  colour,  otherwise  known  as 
aniline  yellow,  is  now  often  substituted  for  saffron.  Dilute 
sulphuric  acid  instantly  discharges  the  colour  of  chrys¬ 
aniline,  but  leaves  the  yellow  of  saffron  unaffedted. 

American  Lard. — Much  of  this  is  a  mixture  of  tallow, 
stearine,  oleomargarine,  fat  of  bacon,  &c. 


Bulletin  de  la  Societe  d' Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  ix.,  March,  1882. 

Electric  Transportation  of  Energy. — Maurice  Levy. 
—The  author  concludes  that  the  transportation  of  a  given 
quantity  of  energy  to  any  distance  whatever,  with  a  given 
yield,  finds  no  solution  in  the  laws  hitherto  enounced. 
These  laws,  scientifically  exadt,  are  illusory  in  pradtice, 
because  their  application  would  require  either  an  un¬ 
limited  increase  of  the  eledtro-motor  force,  which  would 
render  insulation  impossible,  or  the  indefinite  decrease  of 
the  quantity  of  energy  transported,  which  would  render 
the  operation  useless.  The  problem  may,  however,  be 
pradtically  solved  by  connecting  together  a  larger  or 
smaller  number  of  machines,  not  in  tension  but  in  quan¬ 
tity.  There  is  nothing  to  be  gained  by  the  construction 
of  machines  of  colossal  dimensions. 

Colouring-Matters  and  Colours  at  the  Universal 
Exhibition  of  1878  (Continued). —  M.  Lauth.  —  This 
memoir  opens  with  the  strange  assertion  that  “  almost  all 
the  indigo  consumed  is  furnished  by  three  countries,  the 
Dutch  Indies,  the  French  Indies,  and  Central  America”  ! 
(All  these  three  regions  colledtively  do  not  yield  as  much 
indigo  as  does  British  India.) 


Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  14,  1882. 

Influence  of  the  Coercitive  Force  upon  the  Heat 
produced  by  Magnetisation. — L.  Pilleux.— A  fragment 
of  iron  which  is  being  magnetised  becomes  heated  in  an 
appreciable  manner.  The  author  proves  that  it  is  mag¬ 
netisation  and  not  the  indudtion-currents  which  heats  the 
iron  cores  of  eledtro-magnets,  and  the  coercitive  force  of 
these  cores  plays  in  this  case  the  same  part  as  the  resist¬ 
ance  to  the  passage  of  electricity  when  a  metal  wire  is 
heated  by  the  current  of  the  battery. 

Influence  of  Light  upon  Grapes. — Dr.  A.  L.  de 
Villanova. — Grapes  exposed  to  solar  light  contain  more 
sugar  by  379  per  cent  and  less  acid  by  i'23  per  cent  than 
such  as  have  remained  in  darkness. 

No.  15,  1882. 

Easy  Process  of  Magnetisation.— The  so-called 
method  of  M.  Elias,  which  has  been  used  by  M.  Jamin 
and  carefully  studied  by  M.  Gaugain,  is  as  follows  : — A 
coil  of  thick  wire  is  traversed  by  an  intense  current ;  it  is 
composed  of  10  to  20  spirals,  and  is  very  short  in  its 
axial  dimension.  The  plate  or  rod  of  steel  to  be  magnet¬ 
ised  is  passed  through  it,  and  a  few  passes  suffice  to  give 
saturation. 

No.  16,  1882; 

The  Battery  and  the  Decomposition  of  Water.— 
Up  to  the  present  day  physicists  agree  that  it  requires 
more  than  34-5  calories  to  decompose  pure  water  in  a 
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voltameter  with  platinum  plates.  Thus,  a  Daniell’s 
element  does  not  produce  this  aecomposion,  as  it  furnishes 
a  tension  only  equal  to  24  to  25  cals.  M.  Maiche  shows 
that  water  can  be  decomposed  by  a  very  feeble  battery, 
such  as  an  iron-copper  element,  which  is  figured  in  Les 
Mondes. 

New  Improvement  in  Eledtric  Batteries. — M. 
Reynier. — This  new  form  of  battery  is  composed  of  zinc- 
copper  elements  depolarised  by  copper  sulphate.  It  owes 
its  special  properties  to  the  use  of  zinc  plates  closely 
pardoned.  There  is  a  transformation  of  copper  sulphate 
into  zinc  sulphate,  whilst  zinc  is  dissolved  and  metallic 
copper  separated. 

No.  17,  1882. 

Heat  and  Magnetisation. — D.  Tommasi. — The  heat¬ 
ing  of  iron  during  magnetisation  has  been  pointed  out  by 
M.  L.  Pilleux  as  well  as  by  the  author. 

A  Little  Illusion.- — J.  Plateau.—  This  paper,  describing 
an  experiment  which  at  first  sight  seems  to  realise  per¬ 
petual  motion,  cannot  be  usefully  reproduced  without  the 
accompanying  illustration. 

Reduction  of  Silver  Bromide  by  Light. —  D.  Tom¬ 
masi. — It  appears  from  the  author’s  experiments  that 
moist  silver  bromide  loses  about  2^30  per  cent  of  bromine 
on  exposure  to  the  sun.  The  process  is  rather  a  disso¬ 
ciation  than  a  decomposition.  A  very  small  quantity  of 
the  bromide  is  dissolved  into  a  basic  bromide,  and  ulti¬ 
mately  into  free  silver  and  bromine  if  the  exposure  is  pro¬ 
longed.  The  brown  bromide  of  silver  contains  very 
variable  quantities  of  bromide,  of  basic  bromide,  and  of 
silver. 

The  Electrolysis  of  Distilled  Water. — D.  Tommasi. 
— Already  noticed. 

Distribution  of  Electricity. — A.  Hamon. — An  account 
of  the  system  of  E.  Hospitallier,  which  requires  the  three 
accompanying  illustrations. 

Annales  ds  la  Societe  des  Sciences  Industrielles  de  Lyon. 

No.  3,  1881. 

This  number  contains  no  chemical  matter. 


MISCELLANEOUS. 


Fire  Risks  of  Electric  Lighting. — The  Society  of 
Telegraph  Engineers  and  of  Electricians  has  appointed  a 
Committee  to  consider  and  report  upon  the  rules  which 
they  would  recommend  for  adoption  for  the  prevention  of 
fire  risks  arising  from  the  use  of  the  eleCtric  light.  The 
names  of  the  members  of  the  committee  are  as  follows  : — 
Professor  W.  G.  Adams,  F.R.S.,  Sir  Charles  T.  Bright, 
T.  Russell  Crampton,  M.  Inst.  C.E.,  R.  E.  Crompton, 
W.  Crookes,  F.R.S.,  W.  De  la  Rue,  F.R.S.,  Professor  G. 

C.  Foster,  F.R.S.,  E.  Graves,  Professor  D.  E.  Hughes, 
F.R.S.,  W.  H.  Preece,  F.R.S.,  Alexander  Siemens,  C.  E. 
Spagnoletti,  A.  Stroh,  Sir  William  Thomson,  F.R.S. 

American  Association  for  the  Advancement  of 
Science. — The  Thirty-first  Meeting  of  the  Association 
will  be  held  at  Montreal,  Canada,  commencing  at 
10  o’clock,  a.m.,  on  Wednesday,  the  23rd  of  August,  1882 ; 
under  the  presidency  of  J.  W.  Dawson,  LL.D.,  F.R.S., 
Principal  of  McGill  University,  Montreal.  A  large  local 
Committee  has  been  formed,  and  through  its  several  sub¬ 
committees  is  actively  engaged  in  perfecting  the  local 
arrangements  for  the  meeting,  which  will  soon  be  an¬ 
nounced  by  special  circular.  It  is  only  necessary  to  state 
here  that  the  members  of  the  committee  are  desirous  of 
doing  everything  in  their  power  to  promote  the  objects  of 
the  Association,  and  that  their  circular  will  contain  in 
formation  relating  to  the  local  arrangements,  hotels  and 
boarding-houses,  and  the  special  rates  of  transportation  ; 


also  a  general  programme  for  the  week.  The  Head¬ 
quarters  of  the  Association  will  be  at  McGill  University, 
where  members  will  register  as  soon  as  possible  after 
arrival.  The  hotel  headquarters  will  be  at  the  Windsor. 
The  offices  of  the  Local  Committee  and  of  the  Permanent 
Secretary  will  be  at  the  University.  The  General 
Sessions  and  the  meetings  of  the  Sections  and  Com¬ 
mittees  will  all  be  held  in  the  University  buildings. 
The  particular  rooms  will  be  designated  on  the  programme 
for  Wednesday.  Members  expecting  to  attend  the 
meeting  are  particularly  requested  to  notify  the  Local 
Secretaries  at  the  earliest  moment  possible.  At  the 
Boston  meeting  several  changes  in  the  Constitution  were 
proposed,  which  were  adopted  at  Cincinnati.  As  a  result 
of  these  changes  the  scope  of  the  Association  has  been 
extended,  and  the  sedtions  have  been  entirely  re-organised, 
so  that  there  are  now  nine  sedtions  of  equal  standing, 
each  presided  over  by  a  Vice-President,  and  having  its 
own  Secretary  and  Sedtional  Committee.  The  new 
arrangement  of  the  sedtions  is  as  follows  : — 

Sec.  A — Mathematics  and  Astronomy.  Sec.  B — Physics. 
Sec.  C — Chemistry,  including  its  applications  to  Agricul¬ 
ture  and  the  Arts.  Sec.  D — Mechanical  Science.  Sec.E— 
Geology  and  Geography.  Sec.  F — Biology.  Sec.  G — 
Histology  and  Microscopy.  Sec.  H —Anthropology. 
Sec.  I — Economic  Science  and  Statistics. 

All  communications  relating  to  the  local  arrangements 
for  the  meeting  must  be  addressed  to  one  of  the  Honorary 
Local  Secretaries  at  the  rooms  of  the  Natural  History 
Society,  University  Street,  Montreal.  All  matters  relating 
to  membership  and  to  the  presentation  of  papers  will  be 
attended  to  by  the  Permanent  Secretary.  The  address 
of  the  Permanent  Secretary  will  be  Salem,  Mass.,  until 
August  17th  ;  after  that  time  and  until  the  meeting  has 
adjourned,  his  address  will  be  Windsor  Hotel,  Montreal, 
Canada. — F.  W.  Putnam,  Permanent  Secretary,  Salem, 
Mass.,  May,  1882. 

Officers  of  the  Montreal  Meeting: — 

President — J.  W.  Dawson,  of  Montreal. 

Vice-Presidents — A.  Mathematics  and  Astronomy,  W. 
Harkness,  of  Washington  ;  B.  Physics,  T.  C.  Mendenhall, 
of  Columbus;  C.  Chemistry,  H.  C.  Bolton,  of  Hartford; 

D.  Mechanical  Science,  W.  P.  Trowbridge,  of  New  Haven  ; 

E.  Geology  and  Geography,  E.  T.  Cox,  of  San  Francisco; 

F.  Biology,  W.  H.  Dali,  of  Washington  ;  G.  Histology 
and  Microscopy,  A.  H.  Tuttle,  of  Columbus;  H.  Anthro¬ 
pology,  Daniel  Wilson,  of  Toronto;  I.  Economic  Science 
and  Statistics,  E.  B.  Elliott,  of  Washington. 

Permanent  Secretary — F.  W.  Putnam,  of  Cambridge. 

General  Secretary — William  Saunders,  of  London, 
Ontario. 

Assistant  General  Secretary — J.  R.  Eastman,  of 
Washington. 

Secretaries  of  the  Sedtions — A.  Mathematics  and  Astro¬ 
nomy,  H.  T.  Eddy,  of  Cincinnati;  B.  Physics,  Chas.  S. 
Hastings,  of  Baltimore  ;  C.  Chemistry,  Alfred  Springer, 
of  Cincinnati ;  D.  Mechanical  Science,  Chas.  B.  Dudley, 
of  Altoona  ;  E.  Geology  and  Geography,  C.  E.  Dutton,  of 
Washington;  F.  Biology,  Charles  S.  Minot,  of  Boston  ; 

G.  Histology  and  Microscopy,  Robert  Brown,  Jr.,  of  Cin¬ 
cinnati  ;  H.  Anthropology,  Otis  T.  Mason,  of  Washing¬ 
ton  ;  I.  Economic  Science  and  Statistics,  F.  B.  Hough, 
of  Lowville. 

Treasurer — William  S.  Vaux,  of  Philadelphia. 

Standing  Committee — The  Officers  above  named,  and 
Past  Presidents — James  D.  Dana,  of  New  Haven;  James 
Hall,  of  Albany  ;  Stephen  Alexander,  of  Princeton  ;  Isaac 
Lea,  of  Philadelphia  ;  F.  A.  P.  Barnard,  of  New  York  ;  J. 
S.  Newberry,  of  New  York;  B.  A.  Gould,  of  Boston  ;  T. 
Sterry  Hunt,  of  Montreal;  Asa  Gray,  of  Cambridge;  J. 
Lawrence  Smith,  of  Louisville  ;  Joseph  Lovering,  of  Cam¬ 
bridge;  John  L.  LeConte,  of  Philadelphia;  J.  E.  Hilgard, 
of  Washington  ;  William  B.  Rogers,  of  Boston  ;  Simon 
Newcomb,  of  Washington  ;  O.  C.  Marsh,  of  New  Haven  ; 
George  F.  Barker,  of  Philadelphia,  George  J.  Brush,  of 
New  Haven. 
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***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Soluble  Oil. — Thereisan  article  used  by  fin'shers  called  “  soluble 
oil,”  one  variety  of  which  seems  to  consist  largely  of  glycerin  ;  the 
other  is  a  kind  of  liquid  soap  and  smells  of  castor  oil.  Can  any  of  your 
readers  give  me  any  information  as  to  how  these  are  made? — A 
Finisher. 


MEETINGS  FOR  THE  WEEK. 


Monday,  May  22nd.— Society  of  Arts,  8.  ‘  Book  Illus  ration  :  Old  and 
New  ”  (Cantor  LeClures),  by  J.  Comyns  Carr. 

-  Geographical,  2.  (Anniversary), 

T uesday,  23rd. — Institute  of  Civil  Engineers,  8. 

— —  Rcyal  Medical  and  Chirurgical,  8.30. 

-  Royal  Institution,  3.  “Digestion,”  by  Professor 

A.  Gamgee. 

-  Society  of  Arts,  8.  “The  Gold  Fields  of  West 

Africa,”  Capt.  Cameron,  R.N  ,  and  Capt.  Richard 
Buiton. 

-  Anthropological  Institute,  8.  “  On  Systems  of  Land 

Tenure  in  Different  Countries,”  SirH.  Bartle  Frere, 
G.C.B.,  F.R.S.,  See. 

Wednesday,  24th. — Society  of  Arts,  8.  “  English  and  Foreign  Tech¬ 
nical  Education,”  by  E.  C.  Robins,  F.S.A. 

-  Geological,  8. 

Thursday,  25th.— Royal  Institution,  3.  “The  Metals,”  by  Prof. 
Dewar. 

-  Royal,  4.30. 

-  Society  of  Arts,  8.  “  Recent  Passages  of  Zulu- 

Kafir  History,”  by  Dr.  R.  J.  Mann. 

Friday,  26th. — Royal  Institution,  8.  “  Sacred  Laws  of  the  Hindus,” 
by  Sir  Henry  S.  Maine,  at  g. 

- -  Quekett  Microscopical  Club,  8. 

Saturday,  27th.- — Royal  Institution,  3.  “Poetry  and  its  Literary 
Forms,”  Professor  D.  Masson. 


This  at  once  supersedes  the  whole  of  the  patterns  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfectly  adapted  for  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  eitheras  a  table  or  hand  blowpipe  as  desired.  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d', 
post  free. 

THOS.  FLETCHER, 

MUSEUM  STREET  WARRINGTON. 


FLETCHER'S  PATENT 

AUTOMATON  BLOWPIPE 


gERNERS  COLLEGE  of  CHEMISTRY, 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI¬ 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V- 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  5  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  porsons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 ,  Berners-street  W. 


MYOCOM  FLY  GUM, 

FOR  CATCHING  FLIES. 


THE  SUCCESS  OF  THE  LAST  3  YEARS! 

Sold  by  all  Chemists  and  Grocers,  in  1/  tins  ;  or  a 
sample  can  be  obtained  (as  under)  by  post  for  1/2. 


Liberal  Trade  Terms. 


THOMAS  CHRISTY  &  CO., 
155,  Fenchurch  Street,  London,  E.C. 


IP  -A.  TE1TTS  . 

W.  P.  THOMPSON,  C. E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  a'l  countries, 2s.  6d. 
“  The  author  writes  with  the  advantage  of  personal  experience.  .  . 

A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C, 


WEIGHT’S 

PATENT  BULGE  BARRET  MACHINE. 


On  an  entirely  novel  principle,  lately 
perfected  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 

Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to— 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  Sc  34,  Drury  Buildings, 
Water  Street,  Liverpool. 


PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 

31,  Aldermanbury,  London. 


MR.  J-  S.  merry, 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 


DR  H.  GEISSLER’S  SUCC.  FRANZ  MUUER, 

Bonsrasr-oiT-isTixisrH; . 

Manufacturer  of 

CHEMICAL,  PHYSICAL,  AND  METEOROLOGICAL  APPARATUS 
AND  INSTRUMENTS, 

SPECIALITY  :  Geissler’s  Tubes,  Crookes’s  Radiant  Matter 
Tubes,  Geissler’s  Mercurial  Air-Pumps,  Precision  Apparatus 

Illustrated  Price  Lists  post  free. 

Gold  Medal,  International  Electrical  Exhibition,  Paris  1881. 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 


Dried  at  2120  F. 
_ * _ 


td 

0 

0 

x 


> o 


e 

*0 
►— * 

CD 

W 


3 

o<>  S 


0 

cn 

n> 

D- 


10 

o 


Alumina . 

Peroxide  of  Iron  . 

Silica . 1 

Titanic  Acid . j 

Lime,  Magnesia,  Potash,  Soda,  andj 

Sulphuric  Acid . j 

Combined  Water .  22*30 


Gertrude  (extra  qual.)  ist  Quality. 


59-00 

°‘47 

i8*oo 

0-23 


53'83 
r57 
8-6  7 
5-80 

0-83 

29-27 


2nd  Quality. 

52*00 

4*57 

12*00 

6*20 

1-14 

24*00 


<tf 

C/3 

^  0 


99*9* 

are  situated 


0 

?  5 

flJ  oU 

0  H 

to  u-,  3 
<U  C 

23  <3 

a. 

a,  <u 

5  •- 

CO  M 
3 
a 
P 


very 


100*00  99’97 

Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bans,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. _ ^ _  _  * 


Established  .1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  anv  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 

^ Black- ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Ressemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 

Patent  Bleaching-Powder  Process.  . 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerme,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im- 
oroved  Construftion. 

Patent  Rousing  Machinery  for  Brewers.  . 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerme  and 

^  Steam' Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 

by  Patent  Machinery. 

Makers  of  Mattear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 
Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Ii-A.IiT'C-A.S'Hill&IE 


BAILEES  HYDRAULIC  MOTORS. 


BAILEY 


WATER  MOTCW 


WATER  MOTO  ft 
PUMP 


HYDRAULIC  .  “moTOrT  HYDRAULIC 

ORGAN  GLOWER  'TH1RLMER L’  LIFT 


Silver  Medal, Manchester,  1879;  Blackburn,  1881. 

WHAT  THEY  ARE  DOING:— 

The  Water  Motor  blows  Blacksmiths’  Fires  at  Penmaenmawr. 

The  2-horse  Water  Motor  daily  works  Waggons  up  an  incline  at 
Edge  Hill  Collieries,  Bolton,  with  success. 

The  Brighton  Guardian  is  regularly  printed  by  these  Motors,  giving 
the  highest  satisfadtion. 

The  Lifts  are  in  Hotels  and  Warehouses  of  Manchester,  Dublin, 
Liverpool,  Lancaster,  &c. 

The  “  Thirjmere  ”  drives  a  Grindstone  at  Bristo1. 

The  4-horse  Water  Motor  is  at  work  Cutting  Timber,  by  circular 
saw,  5  inches  thick. 

A  20-horse  Water  Motor,  pumping  for  H.  Vivian,  Esq  ,M.P. 

A  12-horse  Water  Motor,  pumping  at  the  Mines  of  G.  N.  Newdegate, 
Esq.,  M.P. 

TIESTXIMIOIUriJYIlS. 

June  22,  1881. — From  H.  H.  Vivian,  Esq.,  M.P. — “  I  have  just  heard 
that  the  Water  Motor  sent  out  last  year  js  doing  well.” 

Lord  Salisbury’s  Clerk  of  Works  writes: — “I  am  much  pleased 
with  the  Water  Motor,  for  it  is  most  compadt  and  useful.” 

From  Messrs.  Seed  Brothers,  Leather  Merchants,  Halifax: — 11  The 
Water  Motor  is  doing  its  work  well  and  quietly,  and  bids  fair  to 
answer  our  highest  expedtations.” 

From  Lever  Edge  Coal  Company,  Bolton:— “  The  Water  Engine 
you  have  supplied  does  its  work  well.” 

Prices  and  full  particulars  on  application  to — 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

Hydraulic  Engineers,  Pump  Makers,  Gauge  Makers,  also  Makets 
of  all  kinds  of  High-class  Steam  Fittings;  Brass  Founders  to  Her 
Majesty’s  Government  Departments,  Woolwich  Arsenal, 

Indian  State  Railways,  Trinity  Board,  &c. 

YT7'ater-Glass,  or  Soluble  Silicates  of  Soda 

V  V  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S,  Ardwick  Chemical 
Works  Manchester. 
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SOME  OF  THE  DANGEROUS  PROPERTIES 
OF  DUSTS,* 

By  F,  A,  ABEL,  C.B.,  F.R.S., 

President  of  the  Institute  of  Chemistry. 

(Concluded  from  p.  215,) 


To  sum  up  :  it  has  not  been  difficult,  as  will  have  been 
seen  from  the  foregoing,  to  demonstrate  experimentally 
that  the  existence  of  a  very  small  proportion  of  fire-damp 
in  the  air  of  a  mine  may  determine  the  propagation  of 
flame  by  coal-dust,  ignited  by  the  explosion  of  some  local 
accumulation  of  a  gas  mixture,  or  by  the  inflammation  of 
gas  suddenly  disengaged,  or  even  by  the  flash  from  a 
blown-out  shot.  It  has  also  been  clearly  established  that 
in  so-called  fiery  mines  the  air  is  never  likely  to  be 
actually  free  from  fire-damp,  and  that  as  much  as  2  per  cent 
may  exist  in  the  return  air  of  a  very  efficiently  ventilated 
mine  of  that  class.  It  must  therefore  be  regarded  as  a 
thoroughly  well-grounded  conclusion  that,  in  many 
disastrous  explosions  coal-dust  is  the  chief  agent  of 
destruction,  and  it  is  indisputable  that  but  few  explosions 
occur  of  which  the  effects  have  not  been  more  or  less  con¬ 
siderably  extended  and  aggravated  by  the  coal-dust  which 
is  raised  by  the  fire-damp  explosion.  It  may  also  be 
admitted  as  not  improbable  that  in  some  instances  the 
influence  of  dust  may,  apart  from  its  combustibility  (as 
described),  determine  the  ignition  of  a  mixture  of  air  and 
dust  with  a  small  proportion  of  fire-damp  by  the  flame 
which  a  blown-out  shot,  or  the  accidental  ignition  of  some 
local  accumulation  of  explosive  gas-mixture,  has  produced. 
Lastly,  it  is  conceivable,  as  contended  by  Freire  Marreco, 
Galloway,  and  some  Continental  observers,  that  a  mixture 
of  an  inflammable  coal-dust  and  air  may  even,  in  the 
complete  absence  of  fire-damp,  both  originate  and  carry 
cn  to  some  distance  explosions  which,  though  much 
inferior  in  violence  to  those  developed  through  the  agency 
of  gas-mixtures,  will  be  at  least  equal  to  them  in  regard  to 
the  disastrous  effects  on  the  lives  of  those  exposed  to  them. 
That  mixtures  of  coal-dust  and  air  alone  may  have  the 
power  to  carry  on  the  explosion  originally  caused  and 
disseminated  by  a  gas,  air,  and  dust  mixture,  into  regions 
where  no  gas  whatever  exists,  will  now  be  generally 
admitted.  The  great  disturbance  of  the  air  which  must 
proceed  in  immediate  advance  of  the  rush  of  flame  pro¬ 
duced  by  the  ignition  of  a  mixture  of  gas  and  air  charged 
with  coal-dust  will,  in  many  mine-workings,  raise  a  dense 
cloud  immediately  in  front  of  the  flame,  and  the  latter 
will  thus  be  fed  as  it  advances.  Mr.  Galloway  concludes, 
as  the  final  result  of  his  experiments  with  coal-dust,  that 
the  presence  of  fire-damp  is  altogether  unnecessary  to 
bring  about  a  coal-mine  explosion  ;  but,  admitting  that 
the  result  of  ceitain  experiments  may  seem  to  favour 
this  conclusion,  its  realisation  necessitates  the  fulfilment 
of  conditions  which  cannot  but  be  very  exceptional,  and 
its  acceptance  is  certainly  unnecessary  to  add  to  the  for¬ 
midable  character  of  coal-dust  as  a  source  of  danger  and 
an  agent  of  destruction  in  mines. 

Whether  an  explosion  originates  with,  or  is  chiefly 
caused  by,  the  production  of  a  mixture  of  fire-damp  with 
air  in  such  proportions  as  to  be  more  or  less  rapidly  and 
violently  explosive;  whether  the  originating  cause  be  the 
reciprocal  influence  of  a  small  proportion  of  fire-damp  and 
of  coal-dust  (or  dust  of  other  descriptions  of  minerals 
occurring  in  coal-mines)  co-existing  in  the  air  of  a  mine  ; 

*  A  Ledture  delivered  at  the  Royal  Institution  of  Greafi  Britain, 
Friday,  April  28,  1882. 


whether,  possibly,  it  simply  originates  with  a  mixture  of 
very  inflammable  coal-dust  and  air  in  the  complete  absence 
of  fire-damp  ;  or  whether,  lastly,  only  the  very  limited 
concession  be  made  that  coal-dust  will  add  to  the  extent, 
and  increase  the  burning  effeCt,  of  a  fire-damp  explosion  ; 
in  any  case,  the  existence  of  dust  in  abundance,  and  in  a 
dry  state,  in  coal-mine  workings,  must  be  recognised  as  a 
source  of  danger  not  greatly  inferior  to  that  caused  by 
local  accumulations,  or  the  accidental  liberation,  of  fire¬ 
damp,  The  possibility  of  dealing  with  this  source  of 
danger  should  therefore  be  as  much  an  object  of  earnest 
work  as  has  been  the  improvement  of  ventilating  arrange¬ 
ments  for  mines. 

It  being  generally  impracticable  effectually  to  deal,  by 
aCtual  removal,  with  the  continual  accumulation  of  dust 
in  mine-workings,  the  only  available  method  of  diminish¬ 
ing  the  dangers  arising  from  its  constant  production 
appears  to  be  that  of  maintainingthe  floor  in  the  roads,  &c., 
in  a  damp  condition  by  efficient  watering  arrangements, 
almost  continually  applied.  The  high  temperature  of  the 
mine,  in  many  instances,  must  often  render  this  a  difficult 
and  eostly  process,  on  account  of  the  rapidity  with  which 
the  water  will  evaporate  ;  hence  attempts  have  been  made 
to  apply  hygroscopic  substances  (such  as  calcium  chloride, 
sea-salt,  or  rock-salt)  in  conjunction  with  water,  or  to  use 
brino,  with  a  view  to  retard  its  evaporation,  and  soms 
successful  results  appear  to  have  recently  attended  their 
application  in  several  districts.  In  some  instances,  with 
improved  appliances  for  the  uniform  and  periodical  distri¬ 
bution  of  sufficient  water,  the  maintenance  of  mine-roads 
in  a  sufficiently  damp  condition  to  prevent  dust  from  being 
raised  in  any  considerable  quantity  appears  to  have  been 
accomplished  with  fair  success.  There  are,  however, 
localities  where  it  is  almost  impracticable  so  maintain  the 
floor  of  the  roads  in  a  damp  condition,  in  consequence  of 
the  great  increase  thereby  of  the  tendency  to  their  being 
gradually  raised  by  the  pressure  to  which  they  are  subject. 

Apart  from  the  effects  of  dust  in  augmenting  the 
disastrous  results  of  such  fire-damp  explosions  as  may 
arise  from  the  existence  of  a  defective,  or  an  open, 
safety-lamp  in  the  vicinity  of  an  accumulation  of  gas, 
or  of  a  locality  where  a  sudden  outburst  of  gas  occurs, 
the  blasting  of  coal  or  of  rock,  in  those  parts  of  a 
mine  where  fire-damp  may  exist,  if  even  only  in 
very  small  -quantities,  constitutes  the  chief  source 
of  accidents  in  which  coal-dust  may  have  played 
an  important  share.  There  is  no  doubt,  therefore,  that 
the  elaboration  of  really  safe  methods  of  getting  coal 
in  places  where  blasting  by  powder  is  now  resorted  to, 
and  of  removing  the  harder  rock  in  the  working  of  drifts 
where  fire-damp  may  exist,  will  most  importantly  contri¬ 
bute  towards  the  diminution  of  danger  arising  from  the 
accumulation  of  dust  in  mines.  The  substitution  of 
efficient  coal-cutting  machines  for  blasting  may  to  some 
extent  supplant  the  use  of  powder,  and  the  employment 
of  compressed  air  as  an  agent  for  bringing  down  coal  or 
rock  has  been  made  the  subject  of  ingenious  contrivances, 
which  appear,  however,  as  yet,  to  labour  under  some 
disadvantages  in  regard  to  cost,  facility  of  use,  and  general 
efficiency.  Attempts  have  been  made  to  render  the  em¬ 
ployment  of  powder  in  the  presence  of  fire-damp  safe, 
by  using  it  in  conjunction  with  water.  In  the  first 
instance  it  was  proposed  by  Dr,  Macnab  to  bring  the 
.latter  into  direct  operation  as  the  cleaving  or  blasting 
agent  by  inserting  a  cylinder  containing  water  into  the  - 
blast  hole,  and  connecting  it  with  a  very  strong  external 
vessel,  in  which  the  powder  charge  was  fired,  much  as 
the  powder  charge  is  fired  in  the  powder  chamber  of  a 
gun,  the  generating  gas  being  brought  to  bear  upon  the 
confined  column  of  water,  and  causing  the  latter  to  exert 
a  rending  force  upon  the  coal  by  which  it  was  surrounded. 
As  the  results  furnished  by  this  method  of  operation  were 
not  promising,  the  comparatively  very  simple  expedient 
was  resorted  to  by  Dr.  Macnab  of  employing  water  simply 
as  tamping  in  a  charge  hole,  a  cylinder  containing  the 
liquid  and  of  suitable  length  to  fill  the  hole,  being  inserted 
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over  the  charge  of  powder.  In  the  event  of  a  charge 
blowing  out,  the  dispersion  of  the  water  in  a  very  finely- 
divided  condition  was  relied  upon  to  effeft  the  extinction 
of  the  volume  of  flame  which,  under  these  conditions, 
would  be  projected  into  the  air  of  the  mine.  Some  care- 
fully-conduCted  experiments,  with  blast  holes  charged  by 
this  method  and  surrounded  by  an  explosive  gas-mixture, 
showed  that  occasionally  no  ignition  of  the  gas  resulted 
from  the  blowing  out  of  the  shot,  but  that  in  most  in¬ 
stances,  the  conditions  of  the  experiments  being  the  same, 
the  gas-mixture  in  front  of  the  blast  hole  was  exploded, 
when  the  shot  blew  out.  It  is  possible  that  a  careful 
regulation  of  the  charge  and  length  of  tamping  may 
render  this  mode  of  operation  a  comparatively  safe  one, 
though  it  may  be  doubtful  whether  absolute  reliance  could 
be  placed  upon  the  invariable  extinction  of  flame  in  the 
case  of  blown-out  charges.  When  the  attention  of  the 
Royal  Commission  was  directed  to  the  subject  of  the 
dangers  attending  the  employment  of  explosives  in  coal¬ 
mines,  it  occurred  to  Mr.  Abel  to  attempt  the  application 
to  the  getting  of  coal  of  the  principle  which  he  developed 
some  years  ago,  in  the  course  of  his  researches  on  explo¬ 
sive  agents,  namely,  the  sudden  transmission  in  all  direc¬ 
tions  of  the  force  exerted  instantaneously  by  a  detonation, 
by  surrounding  the  detonating  charge  with  water.  It  was 
found  in  a  large  number  of  experiments  that  when  com¬ 
paratively  small  charges  of  gun-cotton  or  dynamite  (the 
latter  being  preferable)  were  enclosed  in  cylinders  of  light 
metal  or  paper  filled  with  water,  and  occupy  ing  the  entire 
available  space  (or  nearly  so)  in  a  blast  hole,  the  detona¬ 
tion  of  the  charge  in  holes  of  excessive  strength,  when 
employed  in  proper  proportion  to  the  amount  of  water  by 
which  it  was  surrounded,  was  always  accomplished  with¬ 
out  ignition  of  the  explosive  gas-mixture  with  which  the 
openingof  the  blast  hole  was  surrounded.  The  interesting 
fadt  was,  moreover,  established,  by  operations  carried  out 
in  hard  coal  in  Lancashire,  that  the  acfiion  of  the  detonat¬ 
ing  charge  is  modified  to  great  advantage,  by  enclosing 
the  envelope  in  a  long  column  of  water.  Instead  of  ex¬ 
erting  a  powerfully  crushing  or  disintegrating  adtion,  con¬ 
fined  within  comparatively  narrow  limits,  whereby  a  charge 
of  gun-cotton  or  dynamite  is  rendered  of  little  value  as  a 
means  of  getting  coal  when  used  in  the  ordinary  way,  the 
distribution  of  the  explosive  force  in  all  diredtions  by  the 
column  of  water  causes  it  to  exert  a  cleaving  or  splitting 
adtion  even  superior  to  that  exercised  by  ordinary  blasting 
powder.  The  further  development  of  this  method  of 
applying  detonating  agents  to  blasting  purposes  in  coal¬ 
mine  workings  appears,  therefore,  well  worthy  of  attention. 

Another  method  of  getting  coal,  which,  though  not  new 
in  itself,  has  been  applied  in  a  novel  manner  and  with 
most  promising  results  by  Messrs.  Smith  and  Moore,  has 
the  great  advantage  of  dispensing  entirely  with  the  use  of 
explosive  agents,  and  of  any  but  the  most  simple 
mechanical  appliances. 

It  consists  in  applying  the  force  which  quicklime  will 
develop  if  confined,  and  made  to  combine  under  that  con¬ 
dition  with  water,  whereby  it  undergoes  very  considerable 
expansion,  a  large  amount  of  heat  being  at  the  same  time 
developed.  Messrs.  Smith  and  Moore  convert  the  freshly 
burned  and  crushed  quicklime  into  very  compadt  cylindri¬ 
cal  masses,  or  cartridges,  having  a  small  groove  -on  one 
side,  so  that  when  the  requisite  number  of  cylinders  are 
inserted  symmetrically  into  the  mechanically  drilled  hole 
in  the  coal,  which  they  fit  accurately,  a  narrow  pipe,  with 
perforations  along  its  entire  length,  enclosed  in  a  tight- 
fitting  stocking  of  spent  webbing,  and  provided  with  a 
stopcock,  may  be  inserted  into  the  side  of  the  charge, 
which  is  afterwards  tamped  in  the  usual  manner.  The 
proportion  of  water  necessary  to  slake  the  lime,  plus  an 
excess  of  about  one-sixth,  is  then  forced  into  the  hole 
through  the  pipe  by  means  of  a  simple  hand  syringe,  and 
the  stopcock  of  the  pipe  being  closed,  the  operation  is 
complete.  In  a  brief  space  of  time  sounds  indicative  of 
the  cracking  of  the  mass  of  coal  which  contains  the 
cartridge  show  that  the  expansion  of  the  lime  by  its  union 


with  the  water,  and  the  very  considerable  development  of 
steam  within  the  cartridges,  are  performing  their  work, 
and  after  an  interval  of  time  varying  with  the  strength  of 
the  part  of  the  seam  operated  upon,  the  coal  is  detached 
in  large  blocks.  The  holes  can  be  charged  so  rapidly 
that  a  considerable  number  may  be  put  into  operation  in 
quick  succession  by  one  or  two  men.*  As  the  a&ion  of 
the  charge  occupies  some  little  time  (fifteen  or  twenty 
minutes),  they  really  come  into  operation  together,  and  in 
this  way  large  faces  of  hard  coal,  in  long-wall  workings, 
are  brought  down  with  ease  and  certainty.  Whether 
these  compressed  lime  cartridges  can  be  applied  with  any 
success  in  stone  still  remains  to  be  determined,  but  in 
point  of  cost,  simplicity,  and  above  all  safety,  this  method 
of  detaching  coal  appears  to  rank  before  any  other  yet 
tried.  Besides  entirely  avoiding  the  use  and  production 
of  flame  or  fire  in  the  blasting  of  the  coal,  the  operation 
is  conducted  gradually  and  almost  noiselessly,  and  the 
raising  of  dust  by  the  more  or  less  violent  concussions 
which  attend  the  employment  of  explosives  in  any  form  or 
manner  is  avoided. 

It  is  insisted  upon  by  a  great  majority  of  those  most 
competent  to  judge,  that  the  employment  of  explosives 
cannot  be  dispensed  with  in  the  profitable  working  of  coal 
mines.  That  the  use  of  gunpowder  in  the  ordinary  way, 
even  with  strict  attention  to  all  practicable  precautions,  is 
a  most  prolific  source  of  accident,  has  long  been  recognised. 
The  development  of  safe  methods  of  applying  explosive 
agents,  or  of  simple  and  effective  substitutes  for  them,  is 
therefore  of  such  paramount  importance  in  securing  pro¬ 
tection  to  the  miner  against  the  dangers  of  fire-damp  and 
of  coal-dust,  that  those  who  are  entrusted  with  the 
management  of  coal  mines  should  spare  no  exertions  to 
test  rigorously  but  fairly  the  merits  of  any  proposals 
which  afford  promise  of  success  in  this  direction. 


THE  DISSOCIATION  OF  CHLORINE. f 

By  A.  PERCY  SMITH,  F.I.C.,  F.C.S.,  Assistant  Chemical  Master, 

Rugby  School,  and  W.  B.  LOWE,  M.A.,  F.C.S.,  Storrington. 

In  the  summer  of  1879,  Meyer  showed  (Chemical  News, 
vol.  xl.,  p.  49)  that  when  nascent  chlorine  was 
heated  to  a  temperature  of  1242°  to  1567°  C.,  its  vapour 
density  was  1T3,  or  f  of  the  vapour-density  at  600*.  It 
occurred  to  one  of  us  that  if  chlorine  was  passed  through 
a  tube  into  potassium  iodide  solution,  less  iodine  might  be 
liberated  when  the  tube  was  heated  than  when  cold.  A 
trial  was  made  by  evolving  chlorine  from  weighed  quan¬ 
tities  of  manganese  dioxide  and  hydrochloric  acid,  the 
evolved  gas  being  passed  through  the  stem  of  a  tobacco 
pipe  heated  by  a  combustion  furnace.  It  was  found  that 
about  one-ninth  less  iodine  was  liberated  when  the  tube 
was  heated  than  when  cold.  The  results  were  not  uni¬ 
form,  owing  to  the  porosity  of  the  tube  and  presence  of 
aqueous  vapour. 

At  about  this  time,  Meyer’s  and  Zublin’s  results  appeared 
in  Chemical  News,  vol.  xli,,  p.  135  ;  they,  having  filled  a 
heated  porcelain  vessel  with  chlorine,  and  displaced  it  into 
potassium  iodide  solution  by  a  current  of  carbon  dioxide, 
found  the  vapour-density  to  be  2-6i,  hence  concluding 
that  free  chlorine  was  not  dissociated. 

In  December,  1881,  we  submitted  the  question  to 
further  experiment.  A  U-tube  of  55  c.c.  capacity  was 
provided  with  terminal  india-rubber  tubes  closed  with 

*  In  one  of  several  operations  of  this  kind  recently  witnessed  by  the 
Ledturer  at  Shipley  Collieries,  Derby,  in  the  “deep  hard  seam,”  which 
is  nearly  3  ft.  thick,  ten  shots  were  fired  (i.e.,  watered)  together, 
bringing  down  a  block  of  coal  39  ft.  long  by  3  ft.  thick  and  2  ft.  10  ins. 
high,  weighing  about  10  tons.  The  average  time  occupied  in  boring 
a  hole  (by  mechanical  drill),  charging  and  tamping  it,  and  watering 
the  charge,  was  twenty  minutes.  The  usual  operation  of  bringing 
down  this  very  hard  coal,  by  wedging,  is  exceedingly  slow  and 
laborious. 

+  Abstract  of  a  Paper  read  before  the  Chemical  Society,  Feb.  16, 18S2. 
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pinchcocks,  which  could  always  be  clamped  at  exadtly 
the  same  places,  thus  ensuring  a  constant  volume  in  each 
experiment,  which  volume  was  58  c.c.  This  U-tube  was 
filled  with  chlorine,  by  permitting  a  washed  and  dried 
stream  of  the  gas  to  flow  through  it  at  normal  pressure. 
When  full  both  clips  were  closed  simultaneously.  One 
end  of  this  chlorine  tube  was  then  conne&ed  with  a  tube 
of  glazed  Berlin  porcelain,  passing  through  a  combustion 
furnace,  and  the  other  end  of  the  porcelain  tube  with  a 
pair  of  nitrogen  bulbs,  containing  a  solution  of  potassium 
iodide,  joined  on  to  which  was  a  water  pump  to  exhaust 
the  train  of  apparatus  and  draw  the  chlorine  through  it. 
Upon  removing  the  clip  between  the  U-tube  and  the 
furnace,  and  cautiously  admitting  air  by  the  other  clip, 
the  chlorine  passed  slowly  through  the  bulbs.  When  no 
more  iodine  was  liberated,  the  contents  of  the  bulbs  were 
titrated  with  sodium  thiosulphate.  Several  experiments 
were  made  in  this  manner  without  heating  the  porcelain 
tube,  and  in  every  instance  the  amount  of  iodine  liberated 
corresponded  to  the  amount  of  chlorine  used. 

Cl  used,  Temp.  I  liberated,  Duration  of  Expt. 

0-01838  grm.  7-5°  0-65786  5  mins.- 

A  great  number  of  experiments  were  then  made  with 
the  tube  heated  to  various  temperatures,  from  dull  redness 
up  to  1030°  C.,  and  although  less  iodine  was  liberated 
than  with  the  tube  cold,  the  results  were  not  concordant. 
The  source  of  error  was  at  length  found  to  be  due  to  in¬ 
sufficient  drying  of  the  chlorine  (since  hydrochloric  acid 
was  found  in  the  neck  of  the  first  N  bulb).  Additional 
precautions  were  therefore  taken  in  its  preparation  ;  the 
water  in  the  wash  bottles  was  changed  each  time  of  using, 
and  extra  drying  tubes,  containing  alternate  layers  of 
cotton-wool  and  powdered  calcium  chloride,  added.  The 
air  which  was  drawn  through  the  chlorine  tube  during 
the  course  of  an  experiment  was  also  first  purified  by 
passing  through  sulphuric  acid,  potassium  hydrate,  and 
over  calcium  chloride. 

The  time  taken  by  each  experiment  varied  greatly.  If 
the  chlorine  was  allowed  to  pass  rapidly  through  the 
heated  tube,  more  iodine  was  liberated  than  when  the 
chlorine  passed  more  slowly  and  therefore  was  heated  for 
a  longer  time.  The  method  which  gave  the  best  and 
most  constant  results  was  to  keep  the  clip  between  the 
U-tube  and  the  furnace  open,  and  the  other  clip  shut,  and 
only  to  open  it  momentarily  at  intervals.  The  time  taken 
for  all  the  chlorine  to  pass  through  the  heated  tube  was 
thus  about  three-quarters  of  an  hour. 

When  the  chlorine  was  drawn  rapidly  through  the 
apparatus  it  was  accompanied  by  a  “white  smoke,” 
which  was  insoluble  in  water,  and  had  no  adtion  on  litmus 
paper  or  on  a  glowing  match.  This  “  smoke  ”  was 
formed  in  the  porcelain  tube,  and  diminished  in  quantity 
as  the  experiment  drew  towards  a  conclusion.  The  por¬ 
celain  tube  was  not  adted  upon  by  the  chlorine. 

In  the  final  experiments,  which  extended  over  a  long 
period  of  time,  the  “  smoke”  remained  in  the  porcelain 
tube  (or  at  any  rate  was  not  seen)  so  long  as  the  chlorine 
was  only  permitted  to  enter  in  an  intermittent  manner. 
When,  at  the  end  of  the  experiment,  the  clip  was  opened 
and  air  drawn  through,  the  “  smoke  ”  appeared  in  the 
bulbs,  but  was  of  less  quantity  than  in  the  previous  cases. 
Throughout  the  experiments  the  water-pump  was  kept 
working,  so  as  to  prevent  any  leakage  of  chlorine  through 
the  joints  of  the  apparatus. 

It  would  be  waste  of  space  to  give  the  particulars  of  all 
the  experiments.  The  following  were  results  obtained, 
after  eliminating  all  sources  of  error : — 
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The  mean  of  these  experiments  gives  the  amount  of 
iodine  liberated  as  0-48979  grm.,  which  corresponds  to 
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0-01369  grm.  chlorine  ;  so  that  0-01838  grm.  Cl  at  7-5'  C., 
becomes  0-01369  grm.  Cl  at  1030°  C.,  or,  as  1  :  0-744. 

We  forbear  to  advance  any  hypothesis  to  account  for 
this  result,  but  we  may  call  attention  to  the  fadt  that 
Meyer  found  the  vapour-density  at  1028°  C.  to  be  1-89, 
which  is  to  the  vapour-density  at  6oo°  (2-46)  as  0-76  :  1. 


ON  THE  PHYSIOLOGICAL  ACTIVITY  OF 
SUPER-OXYGENATED  MOLECULES, 
ESPECIALLY  THOSE  OF 
QUININE  IODATE  AND  BROMATE. 

By  CHARLES  A.  CAMERON,  M.D., 

Professor  of  Chemistry  R.C.S.I* 

The  author  has  come  to  the  conclusion  that  the  bromates 
and  iodates  are  physiologically  more  adtive  than  the  corre¬ 
sponding  bromides  and  iodides.  The  fadts  in  support  of 
the  theories  that  physiological  activity  was  proportional  to 
high  atomic  and  molecular  weights,  and  was  also  due  to 
the  unsaturated  condition  of  molecules,  were  considered 
and  criticised.  The  fadts  which  supported  the  theory 
that  unsaturated  molecules  produced  a  more  powerful 
adtion  upon  the  system  than  saturated  molecules  were 
more  convincing  than  the  fadts  upon  which  the  other 
theories  rested.  The  author  considered  that  the  term 
“  super-oxidised  ”  might,  for  want  of  a  better  one,  be  ap¬ 
plied  to  molecules  containing  a  larger  number  of  oxygen 
atoms  than  were  requisite  to  saturate  the  other  atoms 
present.  The  iodates,  periodates,  bromates,  and  per- 
bromates  were  composed  of  super-oxidised  molecules. 
Super-oxidised  molecules  were  perhaps  to  be  properly 
regarded  as  unsaturated  ;  their  oxygen  atoms  were  as 
imperfedtly  saturated  as  were  the  carbon  atoms  in  carbon 
monoxide.  In  replacing  other  elements,  bromine  and 
iodine  invariably  adt  as  monads.  If  they  are  true  monads, 
then,  in  such  a  compound  as  periodic  anhydride,  we  have 
two  imperfedtly  satisfied  bonds  of  oxygen — 

I — O — 0 — Ov 

V 

I — O — O — CK 

In  the  compound  KI,  each  of  its  two  atoms  has  its  unit 
of  equivalence  perfectly  satisfied  by  combination  with  the 
other  atom ;  the  compound  is  therefore  saturated  and  stable. 
The  addition  of  four  oxygen  atoms  to  KI  produces  an  un¬ 
saturated  and  unstable  body,  and  therefore  one  likely  to 
be  physiologically  more  adtive  than  the  stable  KI,  or  KBr, 
or  NaCl. 

In  1869  the  author  introduced  the  ferric  iodate  (Fe26I03) 
as  a  substitute  for  the  unstable  ferrous  iodide,  and  the 
therapeutic  value  of  the  former  seems  to  have  been  well 
established.  More  than  a  year  ago  he  also  suggested  the 
employment  of  quinine  iodate  and  bromate.  These  com¬ 
pounds,  especially  the  former,  have  been  largely  prescribed 
by  the  medical  faculty  in  Dublin,  and  have  been  found  of 
great  value  in  sluggish  cases  of  pulmonary  congestion, 
neuralgia,  severe  articular  pains,  malarial  enlargement  of 
the  spleen,  and  secondary  syphilitic  disease.  The  quinine 
iodate  and  bromate  have  been  used  chiefly  in  the  form  of 
a  granulated  effervescing  preparation,  containing  2  grs.  of 
the  quinine  salt  (a  dose)  per  drachm. 

Of  iodate  of  quinine  only  very  meagre  accounts  are  to 
be  met  with  in  chemical  books  or  journals.  The  author 
prepared  it  by  neutralising  freshly-precipitated  quinine 
hydrate  with  iodic  acid  dissolved  in  not  less  than  8  parts 
of  water.  The  iodate  forms  in  exceedingly  minute  needles 
of  pearly  lustre,  which  at  ioo°  C.  become  yellowish. 
Dried  at  60°,  quinine  iodate  suffers  no  loss  of  weight  when 
kept  in  vacuo  over  sulphuric  acid.  The  mean  result  of 
three  determinations  showed  that  it  contained  21-8  per 

*  Abstract  of  a  Paper  read  before  the  Medical  Society  of  the  College 
of  Physicians,  Dublin,  May  3,  1882. 
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cent  of  iodine.  It  appears,  therefore,  to  have  the  follow¬ 
ing  composition  :  C2oH24N202,HI03.  In  accordance 
with  this  formula  the  amount  of  iodine  should  be  22'g2per 
cent  ;  the  salt  was,  however,  very  faintly  alkaline  from 
presence  of  a  little  free  quinine.  Quinine  iodate  dissolves 
freely  in  spirit  of  wine  and  hydrochloric  acid,  less  freely 
in  ether,  and  sparingly  in  strong  alcohol  and  chloroform. 
It  is  more  or  less  soluble  in  all  the  vegetable  acids,  i  part 
dissolves  in  700  parts  of  cold  water ;  strong  sulphuric 
acid  merely  colours  it  a  light  yellow,  and  the  mixture 
diluted  with  water  becomes  colourless.  At  ioo°  C.  it 
undergoes  slight  decomposition. 

Of  quinine  bromate  no  mention  can  be  found  in  the 
books  or  journals.  It  may  be  prepared  by  precipitating 
barium  bromate  by  quinine  sulphate,  or  by  neutralising 
bromic  acid  with  quinine.  It  forms  asbestos  like-masses, 
which  under  the  microscope  are  found  to  consist  of  very 
long  needles.  The  salt  when  dry  resists  the  heat  of  the 
water-bath,  but  its  solution  when  evaporated,  especially 
in  a  platinum  dish,  leaves  a  bluish  black  residue.  It  is 
much  more  soluble  than  the  iodate,  namely,  to  the  extent 
of  1  part  in  250  parts  of  water.  Touched  with  strong 
sulphuric  acid,  it  detonates,  sends  off  a  puff  of  smoke,  and 
nearly  wholly  disappears.  It  is  soluble  in  hydrochloric, 
acetic,  dilute  sulphuric,  and  other  acids ;  also  in  spirit  of 
wine,  and  but  very  sparingly  in  ether  and  chloroform. 

Shortly  after  the  administration  of  quinine  iodate,  both 
iodic  and  hydriodic  acids  are  found  in  the  urine  ;  later  on 
the  quinine  makes  its  appearance.  The  continued  ebulli¬ 
tion  of  quinine  bromate  in  water  causes  the  solution  to 
acquire  a  blue  colour,  exadtly  like  that  of  indigo.  The 
colour  is  bleached  by  nitric  acid,  but  is  not  affedted  by 
dilute  sulphuric  or  hydrochloric  acid,  or  by  ammonia. 


SEPARATION  OF  GALLIUM. 

By  M.  LECOQ  DE  BOISBAUDRAN. 

The  following  are  the  relative  sensibilities  of  the  principal 
reactions : — 

1.  Metallic  zinc.  One-sixth  milligramme  of  gallium  is 
easily  separated  without  sensible  loss  from  a  litre  of  liquid, 
even  in  presence  of  many  foreign  substances.  At  this 
degree  of  dilution  we  are  still  far  from  the  limit  of  the 
sensitiveness  of  this  method.  The  difficulty  of  procuring 
pure  zinc  unfortunately  restricts  in  practice  the  use  of 
this  metal  in  delicate  analyses. 

2.  Cupric  hydrate. — The  same  sensitiveness  as  zinc. 

3.  Copper  and  cuprous  oxide. — The  same  exactitude  as 
the  two  former.  Copper  and  its  oxides  being  easily  ob¬ 
tained  in  a  state  of  purity  are  to  be  recommended  when¬ 
ever  their  use  is  practicable. 

4.  Arsenic  sulphide. — Very  sensitive,  but  perhaps  slightly 
inferior  to  the  three  former  reactions.  It  withdraws  the 
greater  part  of  i-6th  of  a  milligrm.  of  gallium  from  a  litre 
of  liquid. 

5.  Manganese  sulphide. — With  i-6th  milligrm.  gallium 
per  litre  we  obtain  at  the  end  of  the  operation  the  ray 
Ga  a  417,  but  less  bright  than  if  we  had  made  use  of 
arsenic  sulphide. 

6.  Potassium  ferrocyanide. — 1-205, oooth  of  gallium  is 
precipitated  and  collected  upon  a  filter  without  sensible 
loss  ;  we  may  therefore  go  further. 

7.  Boiling  after  super-saturation  with  ammonia. — This 
process  gives  rise  to  losses,  which  seem  to  range  between 
1  and  x'5  m.grm.  per  litre.  In  a  rigorous  analysis  the 
ammonia  is  expelled  in  the  water-bath,  or  the  mixture  is 
boiled  in  a  flask  placed  in  a  slanting  position  to  prevent 
loss  by  spirting. 

8.  Carbonate  of  lime,  hot,  then  ammoniacal  ebullition 
of  the  hydrochloric  solution  of  the  mixture  of  calcium 
carbonate  and  gallium  sesquioxide. — The  losses,  slightly 
higher  than  those  in  the  preceding  method,  rise  to 
1 ’5  m.grms.  per  litre  of  the  original  liquid. 


g.  Calcium  carbonate,  hot,  after  reduction  of  the  liquid 
with  sodium  sulphite,  then  ammoniacal  ebullition  of  the 
hydrochloric  solution  of  the  mixture.  The  loss  is  about 
i-5  m.grms.  per  litre. 

Quantitative  Analysis  of  the  Salts  of  Gallium. 
Separation  from  C cesium ,  Rubidium ,  Potasssium,  Sodium, 
Lithium,  and  Ammonium. — When  the  proportion  of  gallium 
is  not  very  small,  the  simplest  method  is  to  super-saturate 
the  hydrochloric  solution  with  ammonia,  and  to  boil  until 
a  litmus  paper,  previously  placed  in  the  liquid,  takes  a 
distinctly  red  tint.  Water  must  be  added  to  make  up  for 
the  loss  by  evaporation.  The  gallium  oxide  is  received 
upon  a  filter,  washed,  dried,  and  ignited.  To  separate 
the  traces  of  gallium  entangled  in  a  considerable  mass  of 
alkaline  salts,  the  boiling  solution  is  treated  with  cupric 
hydrate.  The  mixture  of  gallium  sesquioxide  and  cupric 
oxide  is  re-dissolved  in  a  decided  excess  of  hydrochloric 
acid  ;  the  copper  sulphide,  which  is  then  thrown  down  by 
sulphuretted  hydrogen,  does  not  carry  gallium  with  it, 
and  the  liquid  concentrated  to  a  small  bulk  is  super¬ 
saturated  with  ammonia,  and  then  boiled  for  a  long  time. 

Separation  from  the  Alkaline  Earths. — If  the  gallium  is 
moderately  large  in  quantity  it  maybe  at  once  precipitated 
by  ammoniacal  super-saturation,  followed  by  prolonged 
boiling  ;  the  alkaline  earthy  oxides  remain  in  solution. 
Traces  of  gallium  sesquioxide  mixed  with  much  of  the 
salts  of  barium,  strontium,  or  calcium,  are  separated  by 
means  of  cupric  hydrate.  The  baryta  and  the  bulk  of 
the  strontia  and  lime,  may  also  be  precipitated  by  sul¬ 
phuric  acid  from  a  liquid  more  or  less  alcoholic.  After 
evaporation  of  the  alcohol  and  concentration  to  a  small 
bulk,  the  gallium  is  recovered  by  ammoniacal  ebullition, 
or  by  cupric  hydrate,  according  to  the  degree  of  exact¬ 
ness  required.  When  the  former  method  has  been  used 
the  precipitate  must  be  ignited  strongly  to  expel  com¬ 
pletely  any  traces  of  sulphuric  acid. 

Separation  from  Magnesia.— Prolonged  ebullition  of  a 
solution  super-saturated  with  ammonia  succeeds  well. 
The  process  with  cupric  hydrate  is  suitable  where  there 
are  small  quantities  of  gallium  along  with  much  magnesia. 

Separation  from  Alumina  and  Chromic  Oxide. — The 
most  convenient  process  is  to  precipitate  the  gallium 
with  ferrocyanide  from  a  very  acid  hydrochloric  solution, 
containing  at  least  from  a  fourth  to  a  third  of  its  bulk 
of  concentrated  acid.  When  the  gallium  is  in  small  pro¬ 
portions  (less  than  1-100, oooth),  it  must  be  allowed  to 
stand  one  day  or  two  days  for  the  precipitate  to  form.  _  It 
is  then  received  on  a  filter,  washed  with  water  containing 
a  fourth  to  a  third  of  its  bulk  of  hydrochloric  acid.  The 
filter  is  dried  at  a  gentle  heat  and  ignited.  The  result 
is  a  mixture  of  the  oxides  of  gallium  and  of  iron,  which 
are  separated,  as  will  be  explained  in  the  course  of  these 
researches.  The  almost  inevitable  formation  of  a  little 
Prussian  blue  in  the  highly  acid  liquid  presents  no  incon¬ 
venience,  and  merely  increases  the  proportion  of  ferric 
oxide  to  be  afterwards  separated  from  the  gallium  oxide. 
Ferrocyanideenables  us  to  separate  and  determine  gallium 
mixed  with  2000  times  its  weight  of  alumina  or  chromic 
oxide.  Nevertheless,  slight  traces  of  gallium  diffused 
among  enormous  masses  of  alumina  or  chromic  oxide, 
may  escape  the  adtion  of  the  ferrocyanide.  They  are 
colledted  then  by  “  entanglement  in  metallic  sulphides 
(those  of  zinc,  arsenic,  or  manganese)  formed  in  alkaline 
or  acetic  solutions.”  Precipitation  with  sulphuretted 
hydrogen  in  a  solution  containing  ammonium  acetate,  free 
acetic  acid,  and  arsenious  acid  seems  preferable.  The 
galliferous  arsenic  sulphide,  previously  washed  wi:h  sul¬ 
phuretted  hydrogen  water  containing  a  little  acid  am¬ 
monium  acetate,  is  treated  with  aqua  regia,  and  evapo¬ 
rated  almost  to  dryness  in  presence  of  an  excess  of  hydro¬ 
chloric  acid  to  expel  nitric  acid.  The  arsenic  acid  is  then 
reduced  by  sulphurous  acid  or  an  alkaline  sulphite,  diluted 
with  water  strongly  charged  with  hydrochloric  acid,  and 
treated  with  sulphuretted  hydrogen.  The  arsenious  sul¬ 
phide  precipitated  is  washed  with  sulphuretted  hydrogen 
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water  containing  hydrochloric  acid.  The  gallium  remains 
in  the  liquid,  and  is  separated  by  concentration  to  a  small 
bulk,  and  boiling  after  super-saturation  with  ammonia. — 
Comptes  Rendus. 


ACTION  OF  SULPHURETTED  HYDROGEN 
UPON  A  SOLUTION  OF 
NICKEL  SULPHATE  IN  THE  COLD. 

By  M.  H.  BAUBIGNY. 

On  a  former  occasion  the  author  called  attention  to  the 
influence  exerted  by  the  comparative  weights  of  acetic 
acid  and  nickel  oxide  upon  the  formation  of  nickel  sul¬ 
phide  when  an  acid  solution  of  nickel  acetate  is  treated 
with  sulphuretted  hydrogen.  A  fa<5t  of  the  same  nature 
may  be  verified  with  nickel  sulphate.  The  results 
obtained  under  conditions  otherwise  alike  are  independent 
of  the  state  of  concentration  of  the  metallic  solution. 

With  zinc,  as  is  said  by  Berzelius,  and  as  the  author 
has  verified,  the  precipitation  ceases  when  the  liquid 
becomes  acid  up  to  a  certain  point.  With  nickel  nothing 
of  the  kind  occurs,  and  hence  the  quantity  of  nickel  sul¬ 
phide  formed  by  sulphuretted  hydrogen  is  a  function  of  the 
duration  of  the  experiment. 

These  results  are  independent  of  the  state  of  saturation 
of  the  solution  by  the  sulphuretted  hydrogen  gas,  for  the 
precipitation  presents  the  same  properties  if  the  metallic 
solution  is  saturated  at  o°,  or  at  30°,  at  which  latter  tem¬ 
perature  the  solubility  of  sulphuretted  hydrogen  in  v/ater 
is  about  half  what  it  is  in  the  same  liquid  at  o°.  The  pre¬ 
cipitation  is  merely  less  rapid. 

As  the  weight  of  nickel  sulphide  formed  increases  with 
the  duration  of  the  experiment,  it  results  that  the  quantity 
of  sulphuric  acid  set  at  liberty  increases  also,  and  as  the 
reaction  takes  place,  other  things  being  equal,  with  a  dilute 
or  concentrated  solution  of  nickel  sulphide,  we  may 
believe  that  the  formation  of  the  sulphide  is  always  inde¬ 
pendent  of  the  weight  of  the  free  acid  to  the  weight  of  the 
undecomposed  sulphate.  The  foregoing  observations,  if 
thus  interpreted,  do  not  lead  to  an  exadt  conclusion,  for 
this  progressive  precipitation  of  the  sulphide  under  the 
conditions  laid  down  above  is  only  due  to  a  secondary  re¬ 
action  in  which  the  nickel  sulphide  formed  intervenes  by 
forming  a  hydrosulphate  of  the  sulphide. 

The  adtion  of  the  sulphuretted  hydrogen  under  the  above 
conditions  is  annulled  as  soon  as  the  solution  contains 
free  sulphuric  acid  equal  in  weight  to  one-fourth  of  the 
acid  of  the  salt. 

The  formation  of  nickel  sulphide  by  sulphuretted  hydro¬ 
gen  and  nickel  oxide  is  a  function  of  the  ratio  of  the 
weights  of  the  acid  and  of  the  metal  present,  and  not  of 
the  relative  acidity  of  the  liquid,  i.e.,  the  weight  ratio  of 
the  free  acid  and  of  the  water. 

There  is  in  this  faCt  a  lesson  of  great  analytical  im¬ 
portance  from  which  the  author  has  derived  advantage  for 
more  than  three  years  in  the  separation  of  nickel  and  zinc. 
For  zinc,  as  will  be  shown  on  a  future  occasion,  the  pre¬ 
cipitation  of  the  sulphide  is  a  function  of  the  relative 
acidity  of  the  liquid  and  not  of  the  relative  weights  of 
acid  and  metal  present,  so  that  by  diluting  the  solution  of 
zinc  in  proportion  to  the  quantity  of  free  acid,  it  may  be 
precipitated  as  sulphide  entirely  and  alone. — Comptes 
Rendus. 


Detection  of  Alkalies  in  Silver  Nitrate.— M.  Stolba. 
— The  salt  is  dissolved  in  the  smallest  possible  quantity 
of  water  ;  the  liquid  is  filtered,  and  hydrofluosilicic  acid  is 
added  drop  by  drop.  If  this  produces  a  turbidity,  an 
alkaline  salt  is  present.  If  the  liquid  remains  limpid,  it 
is  mixed  with  an  equal  volume  of  alcohol,  which  will  pre¬ 
cipitate  the  slightest  traces  of  alkali  if  present. — Journal 
de  Pharmacie  et  de  Chitnie. 
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A  NEW  REAGENT  FOR  NITROUS  ACID. 

By  Dr.  A.  JORISSEN. 

If  nitrous  acid  is  allowed  to  aCt  upon  an  alcoholic  solu¬ 
tion  of  rosaniline,  the  liquid,  according  to  Max  Vogel,  is 
coloured  at  first  a  splendid  violet,  then  a  fine  blue,  which 
passes  into  a  dark  green,  then  into  a  yellowish  green,  and 
ultimately  into  a  reddish  yellow. 

Although  other  chemists  who  have  been  engaged  with 
researches  on  the  constitution  of  rosaniline  have  made 
similar  observations  to  those  of  Vogel,  it  does  not  appear 
that  anyone  has  proposed  to  apply  this  reaction  to  the 
detection  of  nitrous  acid.  Rosaniline  may,  however,  be 
used  for  the  detection  of  traces  of  nitrous  acid,  but  it  is 
advisable  to  use  a  solution  in  glacial  acetic  acid  in  prefer¬ 
ence  to  one  in  alcohol. 

If  we  dissolve  o’oi  grm.  magenta  in  100  c.c:  glacial 
acetic  acid,  and  if  2  c.c.  of  this  solution  are  placed  in  a 
small  porcelain  capsule,  and  a  trace  of  solid  potassium 
nitrite  be  added,  the  phenomena  described  by  Vogel  may 
be  observed.  The  liquid  turns  successively  violet,  blue, 
green,  and  finally  yellow.  The  nitrates  are  without  action 
upon  the  reagent.  If  there  be  added  to  the  test-liquid  free 
mineral  acids,  the  mixture  takes  finally  a  yellow  colour, 
but  this  is  due  to  the  formation  of  a  tri-acid  salt  of  rosaniline, 
and  the  characteristic  red  colour  of  rosaniline  can  be  re- 
produced  by  the  addition  of  water.  When  the  change  of 
colour  has  been  occasioned  by  nitrous  acid  the  original 
colour  cannot  be  restored  by  the  addition  of  water,  but 
the  liquid  remains  yellow. 

If  it  is  desired  ,to  deteCt  a  nitrite  in  a  liquid  it  is  con¬ 
centrated,  or  by  preference  evaporated  to  dryness.  When 
cold  a  suitable  quantity  of  the  reagent  is  added,  when  the 
characteristic  play  of  colours  is  produced  if  a  nitrite  be 
present.  The  evaporation  to  dryness  serves  to  render 
the  reaction  more  sensitive,  as  it  succeeds  better  the  more 
concentrated  the  acetic  acid. 

In  searching  for  minute  traces  of  nitrous  acid  the  quan¬ 
tity  of  magenta  dissolved  in  the  glacial  acid  may  be  pro¬ 
portionally  decreased  by,  e.g.,  mixing  1  c.c.  of  the  reagent 
as  described  above  with  9  c.c.  of  glacial  acetic  acid. 

The  author  has  shown  experimentally  that  the  new  re¬ 
agent  may  be  used  for  the  detection  of  nitrous  acid  in 
natural  waters  in  Fresenius’s  method  of  distilling  with 
glacial  acetic  acid.  For  this  purpose  1  c.c.  of  a  solution  of 
o-5  grm.  pot.assium  nitrite  in  1  litre  of  water  was  added  to 
100  c.c.  of  water.  This  liquid,  which  contained  0^0005 
grm.  of  the  nitrite,  was  mixed  with  acetic  acid  and  intro¬ 
duced  into  a  small  retort  connected  with  a  receiver  con¬ 
taining  a  mixture  of  9  c.c.  glacial  acetic  acid  and  1  c.c.  of 
the  test  liquid  (the  solution  of  o-oi  grm.  magenta  in  100  c.c. 
glacial  acetic  acid).  A  few  drops  of  the  distillate  sufficed 
to  produce  the  above-described  change  of  colours  in  the 
receiver. — Zeitsclirift  fur  Analytische  Chemie. 


A  RECLAMATION. 

On  p.  50  of  our  present  volume  we  inserted,  under  the 
title  of  “A  Chemical  Anomaly,”  a  short  article  translated 
from  the  Revue  Scientifique  and  Les  Mondes.  In  this 
article  the  possibility  of  a  certain  variability  of  the  atomic 
weights,  or  at  any  rate  of  the  composition  of  certain  com¬ 
pounds,  is  represented  as  a  suggestion  of  M.  Schutzen- 
berger.  We  have  now  received  a  courteous  communica¬ 
tion  from  Professor  Boutlerow,  of  St.  Petersburg,  in  which 
he  claims  this  idea  as  originally  his,  and  as  having  been 
made  public  in  a  communication  to  the  Russian  Chemical 
Society  more  than  a  year  ago.  Whilst  we  have  pleasure 
in  inserting  this  announcement,  we  do  not,  of  course, 
desire  to  make  any  imputation  upon  M.  Schiitzenberger, 
who  may  have  arrived  independently  at  results  similar  to 
those  of  Professor  Boutlerow. 
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Thursday ,  May  18,  1882. 

Dr,  Gilbert,  F.R.S.,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time  : — 
J.  J.  Dobbie,  B.  Brauner. 

The  President  then  called  upon  Dr.  Mills  to  read  a 
paper  “  On  the  Precipitation  of  the  Alums  by  Sodic  Car¬ 
bonate by  E.  J.  Mills  and  R.  L.  Barr.  A  solution  of 
pure  potassio-aluminic  alum  was  prepared,  containing 
1  per  cent  of  aluminic  sulphate,  and  a  solution  of  pure 
sodium  carbonate  containing  0-93038  per  cent.  The 
strengths  of  equal  volumes  of  these  solutions  would  be 
A12(S04)3 :  3Na2C03.  The  required  quantity  of  sodium 
carbonate  solution  having  been  placed  in  a  beaker,  water 
was  added  to  100  c.c.,  and  then  100  c.c.  of  the  alum  solu¬ 
tion.  The  whole  was  mixed,  care  being  taken  to  keep  the 
temperature  constant,  and  left  for  an  hour;  the  precipi¬ 
tate  was  then  quickly  filtered  off  and  weighed.  In  this 
way  tables  and  curves  were  obtained,  giving  the  precipita¬ 
tion  with  varying  quantities  of  sodium  carbonate.  The 
alum  solution  begins  to  yield  a  precipitate  when  the  ratio 
is  about  A12(S04)3  :  |Na2C03.  It  is  about  halfprecipitated 
with  A12(S04)3 :  |Na2C03,  and  completely  precipitated  in 
the  proportion  A12(S04)3  :  152Na2C03.  The  precipitation 
takes  place  in  three  stages.  In  the  first,  19  c.c.  of  sodium 
carbonate  are  added,  and  no  precipitation  takes  place;  in 
the  second,  a  continuous  precipitation  takes  place  until 
about  half  the  alum  is  thrown  down,  47  c.c.  of  sodium 
carbonate  being  required.  In  the  third  the  precipitation 
proceeds,  but  with  altered  constants,  and  80  c.c.  of  sodium 
carbonate  are  needed.  Similar  results  were  obtained  when 
potassio-chromic  alum  was  used,  the  three  stages  being 
Cr2(S04)3  :  2Na2C03  ;  Cr2(S04)3  :  l/Na2C03  ;  the  limit  of 
complete  precipitation  was  not  determined. 

Mr.  W.  H.  Perkin  then  read  a  paper  “  On  Rotary 
Polarisation  by  Chemical  Substances  tender  Magnetic 
Influence .”  So  far  as  this  subjed  has  been  studied  by 
De  la  Rive,  Becquerel,  &c.,  no  definite  relationship  be¬ 
tween  the  chemical  composition  of  substances  and  their 
power  of  rotating  the  plane  of  polarisation,  when  under 
the  influence  of  magnetism,  has  been  observed.  The 
objed  of  the  author  was  to  discover,  if  possible,  whether 
any  relationship  of  this  kind  existed.  The  apparatus 
used  was  similar  to  that  employed  by  Becquerel,  the 
liquids  being  placed  in  tubes  closed  at  their  ends  with 
glass  plates.  The  ends  of  the  tubes  were  inserted  a  short 
distance  into  perforations  in  the  armatures.  Water  and 
carbon  disulphide  were  used  as  standards.  The  author’s 
results,  which  were  calculated  for  unit  lengths  of  the 
fluids,  agreed  pretty  closely  with  those  of  De  la  Rive  and 
Becquerel,  but  seemed  to  bear  no  relationship  to  chemical 
composition.  On  consideration  it  seemed  probable  that 
unit  lengths  of  vapours  would  give  better  results.  It  was 
soon  apparent  that  the  dired  estimation  would  be  attended 
with  too  many  difficulties.  The  results  of  the  observa¬ 
tions  obtained  with  unit  lengths  of  fluids  can,  however,  be 
referred  to  the  lengths  of  columns  of  liquids,  which  would 
be  formed  by  the  condensation  of  unit  columns  of  their 
vapours;  in  other  words,  to  lengths  related  to  each  other 
in  proportion  to  their  molecular  weight,  making  the 
necessary  corredion  for  difference  of  densities.  This  can 
be  done  by  the  simple  equation — 

r  x  m  w 
d  ’ 

r  being  the  observed  rotation,  tn  w  the  molecular  weight, 
and  d  the  density.  Having  made  this  calculation  for  the 
substance  under  examination,  and  for  the  standard  with 
which  it  is  compared,  the  molecular  coefficient  of  mag¬ 
netic  rotation,  or,  more  briefly,  the  molecular  rotatory 


power,  can  be  obtained  by  dividing  the  former  by  the 
latter.  The  numbers  thus  calculated  clearly  indicate  that 
the  molecular  magnetic  rotary  power  follows  the  chemical 
composition.  Thus : — 
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A  specimen  of  amylen,  C5HI0,  gave  the  number  5*7, 
which  is  very  nearly  5*5  (5xri).  Isomeric  and  meta- 
meric  bodies  show  slight  differences.  The  author  pro¬ 
mises  further  researches  in  the  aromatic  series,  and  as  to 
the  effed  of  isomerism. 

Dr.  Mills  was  much  interested  in  the  paper,  from  a 
theoretical  point  of  view.  He  would  suggest  the  determina¬ 
tion  of  the  magnetic  rotatory  power  of  some  of  the  higher 
members  of  the  series.  In  several  cases  a  value  seemed 
to  be  indicated  for  CH2  in  the  lower  members  of  a  series 
which  was  not  confirmed  by  determinations  made  with 
the  higher  members  of  the  series. 

Dr.  Japp  then  read  a  paper  “  On  the  Constitution  of 
Amarine  and  Lophine ,”  by  F.  R.  Japp  and  H.  H.  Robinson. 
Amarine,  C2IHisN2,  was  prepared  by  Laurent  by  saturating 
an  alcoholic  solution  of  benz-aldehyd  with  ammonia. 
Fownes  prepared  this  substance  by  boiling  the  isomeric 
hydro-benzamide  with  caustic  potash.  Lophine,  C21HigN2, 
was  obtained  by  Fownes  by  the  destrudive  distillation  of 
amarine,  and  by  Laurent  in  the  destrudive  distillation  of 
hydro-benzamide.  Fischer  and  Troschke  ( Ber .,  13,  706), 
from  various  considerations,  assign  to  lophine  the  formula, 


C6H5-C— Nv 

II  > 

C6H5— C— N/ 


C-C6H5(+H), 


but  state  that  the  existing  experimental  material  affords 
no  safe  criterion  for  the  position  of  the  last  hydrogen 
atom,  nor  the  arrangement  of  the  remaining  bonds  in  the 
ring.  Now  there  is  an  unmistakable  resemblance  be¬ 
tween  the  above  partially-developed  formula  and  the  for¬ 
mulae  of  the  compounds  recently  obtained  by  one  of  the 
authors  (in  conjundion  with  W.  Streatfield)  by  the  adion 
of  hydroxy-aldehyds  and  ammonia  upon  pbenanthra- 
quinone.  It  appeared  to  the  authors,  therefore,  that  by 
the  adion  of  para-hydroxy-benzaldehyd  on  benzol  in  the 
presence  of  ammonia,  hydroxylophin  ought  to  be  obtained 
by  this  equation  : — 


C6H5— CO 

I 

C6H5— CO 


+  C6H4(0H)-CH0  +  2NH3  =  3H20  + 

C6H5-C-Nv 

|j  >C-C6H4(OH). 

c6h5— C— n/ 


O11  trying  this  readion,  hydroxylophin  was  obtained,  and 
by  distillation  with  zinc-dust  furnished  lophine,  identical  in 
every  resped  with  that  obtained  by  Laurent,  Fownes,  &c. 
Lophine  therefore  belongs  to  the  class  of  Hubner’s  anhydro- 
bases,  and  would  be  named  anhydro-benzoyl-diamido- 
stilbene.  The  authors  assign  to  amarine  the  formula — 


C6H5— C— NHv 

11  / 

C6H5— C-NH/ 


CH— C6H5. 


The  authors  hope  by  extending  the  above  readion  to  pre¬ 
pare  fresh  analogues  of  lophine. 
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Dr.  Armstrong  suggested  another  method  of  com¬ 
pleting  Fischer’s  formula  for  lop'nine — 

Ph— C— Nx 

|  >HCPh. 

Ph — C — N' 

Dr.  Japp  could  not  agree  with  this  formula,  because, 
besides  the  introduction  of  dyad  hydrogen  and  triad  carbon, 
it  did  not  explain  the  formation  of  the  diethyl-lophinium 
iodide  prepared  by  Kuhn  [Ann,,  122,  327). 

After  the  thanks  of  the  meeting  had  been  given  to  the 
authors  for  their  respective  papers,  the  Society  adjourned 
to  June  1st,  when  a  paper  will  be  read  “  On  the  Spectro¬ 
scopic  Study  of  Chlorophyll,”  by  Drs.  Russell  and  Lapraik. 


PHYSICAL  SOCIETY. 

Saturday,  May  20 th,  1882. 

Professor  Fuller  in  the  Chair. 

Prof.  W.  Chandler  Roberts,  F.R.S.,  communicated 
the  results  he  had  obtained  in  repeating  the  experiments 
of  M.  W.  Spring,  Professor  at  the  University  of  Liege, 
on  the  union  of  finely-divided  particles  of  metal  by  pres¬ 
sure.  M.  Spring  had  shown  that  at  a  pressure  varying 
from  5000  to  7500  atmospheres,  metallic  filings  may  be 
united  into  coherent  discs.  Thus,  at  a  pressure  of  6000 
atmospheres  bismuth  filings  may  be  united  into  a  disc, 
which  has  a  crystalline  frafture  and  a  density  which  is 
identical  with  that  of  the  metal  cooled  from  the  molten 
state.  Zinc,  again,  also  a  very  crystalline  metal,  will 
weld  into  a  disc  at  a  pressuie  of  7000  atmospheres,  and 
the  metal  will  even  “  flow  ”  into  cracks  between  the  die 
and  the  collar  surrounding  it,  just  as  in  the  experiments 
of  M.  Tresca,  lead  “flowed  ”  under  similar  circumstances. 
Prof.  Roberts  had  repeated  and  confirmed  many  of  the 
experiments  of  M.  Spring,  whose  more  recent  results  are 
of  special  interest,  as  he  has  shown  that  if  filings  of  bis¬ 
muth,  lead,  and  cadmium  be  mixed  in  suitable  proportions 
— such,  for  instance,  as  in  Wood’s  alloy — and  if  the  mix¬ 
ture  be  submitted  to  a  pressure  of  7500  atmospheres,  an 
alloy  is  obtained  which  will  actually  fuse  at  70°  C.,  the 
true  fusing-point  of  Wood’s  alloy  being  63°  C.  Prof. 
Roberts  showed  to  the  Society  an  alloy  he  had  prepared 
which  melted  below  100°  C.,  although  of  the  constituent 
metals  the  lowest  melting-point  is  230°  C.,  and  he  pointed 
out  the  great  interest,  both  to  the  physicist  and  metallur¬ 
gist,  of  M.  Spring’s  results. 

Mr.  Walter  Baily  then  showed  mathematically  that 
the  repulsion  between  the  magnet  and  revolving  copper 
disc  in  the  experiment  shown  by  Prof.  Guthrie  at  the  last 
meeting  of  the  Society,  ought  to  vary  as  the  square  of 
the  velocity  of  rotation  of  the  disc,  a  result  which  Prof. 
Guthrie  had  found. 

Mr.  Lecky  gave  the  results  of  tests  of  Mr.  Bennet’s 
cell  (described  at  the  last  meeting)  made  by  Prof.  Guthrie. 
The  electromotive  force  was  riy  volts,  the  internal  re¬ 
sistance  o’8  ohm,  but  both  quantities  vary  under  certain 
conditions. 

Prof.  Macleod  also  gave  the  results  of  tests  made  by 
him.  These  show  that  the  cell  rose  in  E.M.F.  from 
i-005  volts  on  charging  to  i'2i3  volts  after  standing  three 
days.  The  internal  resistance  was  then  1-007  ohms. 
Both  quantities  varied  under  different  conditions  of 
working. 

Mr.  C.  V.  Boys  then  exhibited  an  improved  form  of  his 
vibratory  meter  for  measuring  eleCtric  currents,  and  speci¬ 
ally  designed  for  eleCtric  lighting  purposes.  He  has 
applied  to  the  form  formerly  shown  to  the  Society  the 
contaCt-making  device  employed  in  Hipp’s  eledtric  clocks, 
which  though  imperfedtly  adaptable  to  the  clocks  is  per¬ 
fectly  adaptable  to  the  meter.  The  force  is  proportional 
to  the  displacement.  No  sliding  contacts  are  employed. 
Mr.  Boys  also  explained  some  other  plans  for  current 
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meters,  one  of  which  he  believes  to  be  the  final  form  for 
practice,  and  which,  besides  being  remarkably  simple  in 
construction,  is  free  from  the  objection  of  being  tampered 
with  by  means  of  extraneous  magnets.  In  reply  to  Prof. 
Foster,  he  stated  that  self-induCtion  does  not  disturb  their 
action. 


NOTICES  OF  BOOKS. 


Foods  :  their  Composition  and  Analysis.  A  Manual  for 

the  Use  of  Analytical  Chemists  and  others.  With  atl 

Introductory  Essay  on  the  History  of  Adulteration.  By 

A.  Wynter  Blyth,  M.R.C.S.,  F.C.S.,  &c.  Londons 

C.  Griffin  and  Co. 

The  work  before  us  is  a  portion  of  the  second  edition  of 
the  author’s  “Manual  of  Practical  Chemistry.”  The 
second,  or  toxicological  portion,  will  appear  separately 
under  the  title  of  “  Poisons  :  their  EffeCts  and  Detection.” 
The  present  volume,  though  covering  the  same  ground  as 
the  division  “  Foods  ”  in  the  former  edition,  is  substan¬ 
tially  a  new  work.  It  has  been  thoroughly  revised, 
enlarged,  and  in  part  re-written,  and  now  forms  an 
admirable  digest  of  the  most  recent  state  of  knowledge  on 
the  detection  of  the  various  impurities  and  sophistications 
to  which  articles  of  food  are  unfortunately  liable. 

Mr.  Blyth  opens  his  work  with  a  history  of  adultera¬ 
tions,  of  the  laws  for  their  repression,  and  of  the  chemical 
and  microscopical  means  for  their  recognition.  There  is  a 
useful  summary  of  the  present  English  law  on  the  subject, 
with  its  loopholes  and  the  quibbles  of  which  offenders 
or  their  legal  advisers  have  availed  themselves,  too 
often  with  success. 

An  introductory  chapter  to  Part  II.  is  devoted  to  an 
account  of  certain  special  forms  of  apparatus  used  in 
food  analysis,  and  not  figured  or  described  in  the  ordinary 
chemical  manuals.  Amongst  these  are  Soxhlet's  appa¬ 
ratus  for  treating  substances  with  solvents  ;  Clausnizer’s 
modification  of  the  same  appliance  for  smaller  quantities  ; 
the  author’s  own  arrangement  for  extraction  with  ether, 
petroleum,  &c. ;  Jolly’s  spiral  balance,  and  the  exhausting 
apparatus  used  by  the  Swan  EleCtric  Light  Company.  The 
microscope,  micro-chemical  research,  the  micro-speCtro- 
scope,  and  micro-photography  are  next  described.  The 
detection  of  colouring  matters  as  applied  to  articles  of 
food  and  drink  is  very  carefully  discussed.  The  deter¬ 
mination  of  the  ash  of  organic  matter  is  next  considered, 
and  several  possible  sources  of  error  are  pointed  out. 

After  these  preliminary  instructions  the  author  passes 
on  to  a  systematic  review  of  the  various  articles  of  food, 
the  special  frauds  to  which  each  is  liable,  and  the  best 
methods  used  for  its  detection.  Under  sugar  he  remarks 
that  loaf  sugar  is,  as  a  rule,  chemically  pure,  and  that  the 
adulterations  enumerated  as  occurring  in  raw  sugars 
represent  “  more  what  is  possible  than  what  actually 
exists.”  There  is  reason,  however,  to  fear  that  depraved 
ingenuity,  stimulated  by  the  necessity  of  finding  a  market 
for  the  ever-increasing  production  of  starch-sugar,  will 
find  out  novel  means  of  incorporating  this  inferior  product 
with  saccharose.  A  comparative  analysis  given  of  the 
respective  ashes  of  cane-  and  beet-sugars  shows  some  in¬ 
teresting  points.  The  ash  of  cane-sugar  is  poorer  in  alka¬ 
line  matter,  and  shows  merely  0-87  per  cent  of  soda  as 
against  ii’i2  per  cent  in  beetroot-sugar.  Under  the 
colouring  matters  likely  to  be  met  with  in  sweetmeats  we 
meet  with  one  with  which  we  are  not  acquainted,  to  wit, 
“  saffron  blue.”  We  also  find  safflower  classed  among 
yellow  colouring  matters.  Now  although  safflower  does 
contain  two  yellow  colouring  principles,  we  never  knew 
them  put  to  any  practical  use,  as  better  yellow  colouring 
matters  are  abundant. 

Honey  is  now  very  extensively  forged,  even  to  the 
extent  of  spurious  combs  made  of  paraffin.  Mr.  Blyth 
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recommends  an  examination  of  the  comb  with  warm  sul¬ 
phuric  acid,  which  attacks  and  blacken’s  bees’-wax,  whilst 
it  is  without  a<5tion  upon  paraffin.  A  microscopic  exa¬ 
mination  of  spurious  honey  shows  the  absence  of  grains  of 
pollen. 

Jams  are  pronounced,  with  truth,  to  be  extensively 
adulterated.  Indeed,  there  are  said  to  be  jams  in  the 
market  which  contain  not  a  particle  of  fruit.  The  author 
recommends  a  microscopic  examination  of  the  tissues, 
seeds,  &c.,  and  a  spectroscopic  examination  of  the  colouring 
matters. 

Vogel’s  table  for  the  diagnosis  of  starches  is  here 
inserted,  and  will  be  found  exceedingly  useful  in  deter¬ 
mining  a  variety  of  vegetable  bodies. 

Under  wheat  we  find  mention  of  the  important  fadt  that 
a  determination  of  its  nitrogen  by  combustion  by  no  means 
"shows  its  comparative  dietetic  value,  or,  indeed,  that  of 
barley  and  oats,  &c.  Much  of  the  nitrogen  present  in  the 
outer  layers  of  the  grain  does  not  occur  as  albumenoid 
matter,  but  as  nitric  and  nitrous  acids,  and  alkaloids  not 
assimilable  by  the  human  system.  Hence  the  movement 
for  the  use  of  bread  made  of  the  entire  grain  lacks  a 
scientific  basis. 

Instructions  are  given  for  the  detection  of  the  seeds  of 
corn-cockle  (Agrostemma  cithago),  of  darnel  ( Loliurn 
temulentum),  and  of  the  ergot.  These  substances  are,  of 
course,  never  intentionally  mixed  with  grain,  but  they  may 
be  accidentally  present,  and  in  case  of  unaccountable 
sickness  breaking  out  among  the  consumers  of  some  par¬ 
ticular  make  of  bread  they  should  be  sought  for.  A 
curious  faCt,  not  generally  known,  is  that  fresh  bread  con¬ 
tains  on  an  average  o-3i3  per  cent  of  alcohol,  and  that 
o’i32  to  O’i20  per  cent  may  be  found  even  in  samples  a 
week  old. 

The  “  Farinaceous  Foods,”  so  commonly  used  as  foods 
for  young  children,  are  rightly  condemned  as  consisting 
mainly  of  starchy  and  saccharine  matter,  which  the  child 
is  unable  to  assimilate,  and  is  in  consequence  literally 
starved.  A  medical  friend  informs  us  that  he  has  been 
frequently  consulted  when  the  injury  done  in  this  manner 
has  been  irretrievable.  Mr.  Blyth  rightly  remarks  that  a 
child  at  the  breast  is  more  of  a  carnivorous  than  of  an 
omnivorous  animal,  and  will  digest  meat-broth,  meat,  and 
albuminous  fluids  with  ease,  whilst  it  is  unable  to  assimi¬ 
late  the  farinaceae.  The  same  rule  holds  good  with  many 
animal  species.  Thus  most  of  our  fruit-  and  grain-eating 
birds  when  in  the  nest  require  and  receive  a  purely  animal 
diet.  It  is  to  be  regretted  that  the  author  makes  no 
mention  of  the  corn-flours  which  generally  consist  of  the 
meal  of  some  kind  of  grain  deprived  of  its  albumenoid, 
saccharine,  and  fatty  matters — in  other  words,  of  its  most 
valuable  constituents — and  yet  finding  a  readier  sale  than 
the  material  of  which  it  may  be  considered  the  inferior 
portion. 

Mention  is  made  of  a  peculiar  poisonous  principle  some¬ 
times  developed  in  pears.  In  a  case  of  this  kind,  which 
occurred  some  little  time  ago  in  Salford,  many  persons 
exhibited  the  symptoms  of  an  irritant  poison,  though 
neither  arsenic,  copper,  lead,  &c.,  could  be  detected.  The 
compound  produced  may  possibly  be  analogous  to  the 
ptomaines. 

Turning  to  milk,  we  find  that  the  author’s  own  experi¬ 
ments  confirm  the  view  of  Wanklyn,  Carter  Bell,  and 
others,  that  the  true  lowest  percentage  of  milk  solids, 
minus  fat,  is  a  little  above  rather  than  below  g.  Mr.  Blyth 
speaks  here,  of  a  fadt  little  known,  that  the  pigeon  for  a 
little  time  after  her  young  are  hatched  secretes  in  her  crop 
a  peculiar  albuminous  fluid,  supposed  to  serve  for  the  food 
of  the  nestlings.  In  determining  the  total  solids  of  milk 
it  appears  that  the  results  when  platinum  capsules  are 
used  are  more  constant  and  lower  than  in  case  of  porcelain 
or  glass  vessels.  Diseased  milks,  the  author  considers, 
can  only  be  detedted  by  biological  methods.  Milk,  he 
states,  contains  all  that  is  necessary  for  the  nourishment 
and  growth  of  disease-zymods. 

Space  does  not  allow  ns  to  proceed  further  with  our 


examination  of  this  excellent  work.  We  can  confidently 
recommend  it  to  analytical  chemists  and  to  the  medical 
profession,  and  even  the  educated  part  of  the  lay  public 
will  find  in  it  much  instructive  and  by  no  means  unpleasant 
reading. 


OBITUARY. 


MR.  DUGALD  CAMPBELL. 

Mr.  Dugald  Campbell,  of  Quality  Court,  Chancery 
Lane,  who  has  long  been  known  as  an  analytical  chemist, 
died  at  his  house  in  Holland  Road,  Kensington,  on  the 
12th  inst.,  at  the  age  of  64.  Mr.  Campbell  was  born  in 
Scotland,  and  was  connected  with  some  of  the  best  Scottish 
families.  In  his  youth  he  went  to  Australia,  and  on  his 
return  to  this  country  commenced  the  study  of  chemistry 
under  Professor  Graham,  at  University  College,  where  he 
subsequently  held  the  post  of  Demonstrator  of  Chemistry 
for  a  few  years.  Whilst  filling  that  position  he  published 
(n  1869)  his  ‘‘Practical  Text-book  of  Inorganic  Che¬ 
mistry,”  which  enjoyed  a  considerable  amount  of  repute 
in  its  day.  Very  early  in  his  career  he  commenced 
to  pay  attention  to  the  subject  of  water  analysis, 
and  he  assisted  Professor  Clark,  of  Aberbeen,  in  his  ex¬ 
periments  on  the  process  of  water-purification,  with  which 
his  name  is  associated.  Mr.  Campbell  has  long  been 
regarded  as  a  great  authority  on  water,  sewage,  &c.,  and 
was  largely  consulted  by  sanitary  authorities  and  the 
promoters  of  water-works.  Although  he  never  held  any 
formal  appointment  under  Government,  he  was  frequently 
consulted  by  the  Inland  Revenue  Department  on  questions 
of  adulteration.  Many  years  ago  he  undertook,  in  con¬ 
junction  with  Professor  Graham  and  Dr.  Stenhouse,  an 
elaborate  series  of  researches  with  reference  to  the  adul¬ 
teration  of  coffee,  the  results  of  which  appeared  in  the 
Chemical  Society’s  Journal,  to  which  he  also  contributed 
papers  “  On  the  Application  of  Sewage  to  Agriculture,” 
and  “  On  the  Source  of  the  Water  in  the  Deep  Wells  of 
the  Chalk  under  London a  short  article  11  On  the 
Presence  of  Arsenic  in  River  Sand,”  in  the  Philosophical 
Magazine,  and  a  paper  “  On  the  Effedt  of  Magnesia  on 
the  Soap  Test,”  which  was  read  before  the  British  Asso¬ 
ciation  in  1851,  completes  the  number  of  his  published 
researches,  so  far  as  we  are  aware.  Some  years  ago  he 
served  on  the  Council  of  the  Chemical  Society,  and  he 
also  belonged  to  the  Council  of  the  Institute  of  Chemistry. 
The  appointment  of  Chemist  to  Brompton  Hospital  was 
also  held  by  him.  Mr.  Campbell  was  entrusted  by  the 
Commissioners  of  Patents  with  the  preparation  of  several 
volumes  of  their  “  Abridgments,”  amongst  which  may  be 
mentioned  those  relating  to  “  India-rubber  and  Gutta 
Percha,”  “  Gas,”  “  Medicine,”  “  Oils,  Fats,  and  Candles,” 
“  Acids,  Alkalies,  and  Salts,”  and  “Sugar.”  He  was  well 
known  in  the  law  courts  as  a  scientific  witness,  and  his 
analyses  were  made  with  so  much  care,  and  his  evidence 
was  given  in  such  a  cautious  and  guarded  manner — in  this 
respedt  he  was  a  thorough  Scotchman— that  he  was  rarely 
shaken  in  cross  examination.  For  many  years,  and  up  to 
the  time  of  his  death,  he  was  largely  indebted  to  the 
skill  of  his  Assistant,  Mr.  H.  R.  Gregory.  Mr.  Campbell’s 
health  had  been  in  a  precarious  state  for  some  months, 
the  proximate  of  his  death  being  an  attack  of  paralysis. 
He  was  buried  at  Brompton  Cemetery  on  Tuesday  last. 


Researches  on  the  Form  in  which  Nitrogen  is  to 
be  given  to  Crops. — Dr.  E.  Wien. — The  plants  experi¬ 
mented  upon  (oats,  peas,  broad  beans,  and  soja  beans)  all 
prefer  saltpetre  to  ammonia.  The  author  recommends 
saltpetre  as  preferable  to  ammonium  sulphate  for  mixing 
with  phosphates. — Biedermann's  Centralblatt. 
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Note.— All  degrees  oi  temperature  are  Centigrade  unless  otherwise 
expressed. 

Cotnptes  Rendus  Hebdomadaires  des  Stances,  de  VAcademie 
des  Sciences.  No.  18,  May  x,  1882. 

Certain  Reactions  of  Mercuric  Chloride.  —  H. 
Debray. — The  author  has  for  some  time  employed  calomel 
for  precipitating  palladium  and  platinum  in  the  metallic 
state  from  the  solutions  of  their  chlorides.  The  calomel 
passes  into  the  condition  of  mercuric  chloride,  whilst 
iridium,  ruthenium,  and  rhodium  remain  as  sesquichlorides. 
The  advantages  or  defedts  of  this  method  of  separating 
the  platinum  metals  will  be  the  subjedt  of  a  future  com¬ 
munication.  The  author  at  present  merely  points  out 
certain  readtions  of  mercuric  chloride  in  presence  of  am¬ 
monium  hydrochlorate  or  the  alkaline  chlorides.  Mer¬ 
curic  chloride  is  known  to  be  reduced  to  the  insoluble 
mercurous  salt  by  a  solution  of  sulphurous  acid.  This 
readtion  is  accelerated  by  heat,  and  is  very  rapid  at  a 
temperature  bordering  upon  ebullition.  It  is  no  longer 
the  case  if  the  solution  contains  an  excess  of  sodium 
chloride  (twenty  times  the  weight  of  the  mercuric  chloride 
or  upwards).  On  boiling  and  adding  sulphurous  acid  to 
any  extent,  there  is  no  precipitate  of  calomel.  The 
hypothesis  that  mercuric  chloride  by  combining  with  the 
alkaline  chlorides  is  inadmissible,  according  to  the  recent 
thermo-chemical  investigations  of  M.  Berthelot.  The 
precipitation  of  mercuric  acid  by  potassa  or  soda  in 
presence  of  a  large  excess  of  an  alkaline  chloride  presents 
other  interesting  features.  If  a  soluble  alkali  is  poured 
little  by  little  into  a  solution  of  mercuric  chloride,  there 
is  formed  a  precipitate  of  variable  colour,  from  yellow  to 
black,  especially  on  heating  the  liquor.  This  depends  on 
the  formation  of  oxychlorides,  of  compositions  varying 
with  the  proportions  of  the  soluble  chloride  and  of  the 
alkali  employed.  If  the  alkali  is  in  excess,  all  the  oxy¬ 
chlorides  are  destroyed,  and  we  obtain  the  ordinary  yellow 
precipitate  of  mercuric  oxide.  The  presence  of  a  large 
excess  of  sodium  chloride  hinders  the  production  of  these 
intermediate  compounds.  The  addition  of  an  alkali  to 
such  a  solution  does  not  cause  an  immediate  precipitate, 
even  if  it  is  in  excess,  but  after  a  few  moments  the  oxide 
is  deposited  of  a  crystalline  appearance,  and  more  dense 
than  that  usually  obtained  by  precipitation.  If  the  liquids 
are  cold,  it  is  yellow,  but  if  precipitated  at  the  boiling- 
point  it  is  red,  approaching  the  oxide  obtained  by  cal¬ 
cining  the  nitrate.  Like  the  latter,  the  precipitated  red 
oxide  is  not  attacked  by  dry  chlorine  ;  the  crystalline 
yellow  oxide  is  slightly  attacked  by  chlorine,  but  much 
more  slowly  than  the  ordinary  amorphous  oxide. 

Use  of  Liquefied  Gases  and  especially  Ethylene 
for  the  Production  of  Low  Temperatures.  —  L. 
Cailletet. — Liquefied  ethylene  boiling  at  the  atmospheric 
pressure  can  produce  a  cold  more  intense  than  has  been 
hitherto  realised.  It  has,  further,  the  property  of  remain¬ 
ing  liquid  and  transparent  at  temperatures  where  nitrous 
oxide  and  carbonic  acid  become  opaque.  The  author 
hopes  that  by  condensing  gases  less  easily  liquefiable 
than  ethylene,  he  may  obtain  still  lower  temperatures. 

Separation  of  Gallium. — Lecoq  de  Boisbandran. — 
See  p.  228. 

Polarisation  of  Electrodes  and  Conductivity  of 
Liquids. — E.  Bouty. — Whatever  is  the  electromotive 
force  of  the  battery,  the  polarisation  of  each  of  the 
electrodes  is  at  first  inferior  to  any  measurable  quantity  ; 
it  attains  its  limit  in  a  few  minutes  at  the  negative  elec¬ 
trode,  where  it  is  weaker,  and  only  in  some  hours  at  the 
positive  electrode,  where  it  is  stronger.  In  any  case  it  is 
the  result  of  the  passage  of  a  current,  which  traverses  at 
first  the  voltameter  with  the  full  intensity  determined  by 
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the  electromotive  force  and  the  resistance  employed,  but 
which  grows  progressively  weaker  as  the  alteration  of  the 
surfaces  of  contact  of  the  electrodes  and  of  the  liquid 
gives  rise  to  polarisation.  A  liquid  has  only  one  method 
of  conducting  electricity,  whatever  may  be  the  particular 
phenomena  of  which  the  electrodes  are  the  seat. 

Influence  of  a  Metal  upon  the  Nature  of  the  Sur¬ 
face  of  another  Metal  placed  at  a  very  Small  Distance. 
— H.  Pellat. — If  two  metallic  surfaces  are  placed  parallel 
to  and  at  a  little  distance  from  each  other  (a  few  milli¬ 
metres  or  a  few  tenths  of  a  millimetre),  each  metal  has 
generally  undergone  a  slight  change  in  the  properties  of 
its  superficial  layer,  due  to  the  neighbourhood  of  the  other 
metal,  and  depending  upon  the  nature  of  the  latter.  This 
change  requires  a  few  minutes  for  its  production,  increases 
with  time,  but  tends  towards  a  limit.  When  the  influ¬ 
encing  metal  is  removed,  the  one  influenced  returns  by 
degrees  and  spontaneously  to  its  original  state.  The 
phenomenon  was  detected  by  measuring  the  differences  of 
potential  that  exist  between  the  eleCtric  strata  which  cover 
the  surfaces  of  two  metals  in  contaCt.  Amongst  the  in¬ 
fluencing  metals,  lead  and  iron  produce  the  most  con¬ 
siderable  effects  ;  copper,  gold,  and  platinum  give  a  distinct 
effect ;  zinc  does  not  appear  to  modify  a  metallic  surface 
placed  near  it.  The  phenomenon  observed,  though 
detected  and  studied  electrically,  is  not  of  an  eleCtric 
character.  It  is  a  purely  material  aCtion  depending  essen¬ 
tially  on  the  nature  of  the  influencing  metal,  and  being 
great  with  lead,  less  with  copper,  and  nil  with  zinc.  It 
appears  as  if  metals  gave  off,  at  common  temperatures,  a 
volatile  substance,  which,  when  deposited  upon  the  sur¬ 
face  of  objects,  modifies  their  chemical  nature.  The 
author  believes  that  this  phenomenon  approaches  the 
images  of  Moser,  and  is  connected  with  the  faCt  that 
several  metals  have  a  slight  odour. 

Liquefaction  of  Ozone. — P.  Hautefeuille  and  J. 
Chappuis. — The  authors  have  obtained  ozone  in  liquid 
drops  of  a  deep  indigo-blue  ;  this  liquid  has  been  pre¬ 
served  for  nearly  thirty  minutes  under  a  pressure  of  75 
atmospheres,  and  its  evaporation  is  not  very  rapid,  even 
under  the  atmospheric  pressure.  The  liquefaction  was 
obtained  by  compressing  a  mixture  of  oxygen  and  ozone 
contained  in  the  cylinder  of  M.  Cailletet’s  apparatus. 

ACtion  of  Insoluble  Metallic  Sulphides  upon  a 
Solution  of  Acid  Nickel  Sulphide  in  Presence  of 
Sulphuretted  Hydrogen. — H.  Baubigny. — This  memoir 
will  be  inserted  at  length. 

Oxidation  of  Fyrogallol  in  Presence  of  Gum 
Arabic. —  Ph.  de  Clermont  and  P.  Chautard. —  The 
authors,  following  the  indications  of  H.  Struve,  obtain 
purpurogalline  by  causing  aqueous  solutions  of  gum 
arabic  to  read  upon  pyrogallic  acid,  likewise  dissolved  in 
water.  They  dissolve  10  grms.  pyrogallic  acid  in  a  little 
water,  and  add  to  the  solution  500  c.c.  of  a  solution  of 
gum  at  one-tenth.  The  whole  is  introduced  into  a  wide 
flask  containing  2  litres.  In  a  few  moments  the  mixture 
becomes  pale  yellow,  and  shortly  afterwards  brown.  After 
some  hours  the  purpurogalline  begins  to  be  precipitated  ; 
the  deposit  increases  daily,  and  in  two  months  the  opera¬ 
tion  is  terminated.  They  add  then  an  excess  of  water  to 
remove  the  gum  ;  the  precepitate  is  let  settle,  and  washed 
several  times  by  decantation,  and  then  filtered.  The 
purpurogallin  is  thus  obtained  in  crystalline  needles  of  a 
fine  golden-yellow,  which  are  freed  from  traces  of  gum  by 
being  dissolved  two  or  three  times  in  alcohol. 

Chemical  Study  of  Various  Products  of  Uruguay. 
— M.  Sacc. — The  products  in  question  are  caoutchouc, 
the  camphor  tree,  a  vetch  with  blue  flowers,  and  an 
A  Isine. 


Biedermann's  Central-Blatt  fur  Agrikultur-Chemie, 
Vol.  xi.,  Part  3. 

Composition  and  Use  of  Peat  Litter.— Prof.  J. 
Konig.— Peat  litter,  i.e.,  the  fibrous  upper  layer  of  peat, 
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is  poorer  than  straw  in  potash,  phosphoric  acid,  and  lime, 
but  richer  in  nitrogen.  Their  agricultural  value  is  about 
equal.  The  peat  has  a  greater  power  of  retaining  am¬ 
monia. 

Grandeau’s  Theory  on  the  Fertility  of  Soils  ap¬ 
plied  to  Different  Soils,  with  Especial  Reference  to 
their  Valuation. — C.  F.  A.  Tuxen. — The  author  comes 
to  the  conclusion  that  Grandeau’s  theory,  though  it  en¬ 
ables  us  to  recognise  important  relations  in  the  soil,  does 
not  possess  the  universal  validity  needed  for  ascertaining 
the  fertility  of  the  soil.  Neither  the  determination  of  the 
matiere  noire  nor  that  of  its  phosphoric  acid  gave  results 
from  which  conclusions  could  be  formed  as  to  the  fertility 
of  the  samples. 

The  Utilisation  of  the  Residue  of  Molasses  and 
the  Products  formed  on  its  Dry  Distillation. — MM.  . 
Ernst,  Brosche,  Oppermann,  &c. — The  produ&s  obtained 
are  potash,  ammonium  sulphate,  methylic  alcohol,  tarry 
oils,  and  resin. 

Reverted  Nitrogen. — H.  Pellet. — Of  the  nitrogen  of 
dried  blood  about  50  per  cent  is  soluble  in  water,  but  only 
small  quantities  of  that  present  in  powdered  leather.  The 
degree  of  solubility  of  the  nitrogen  present  in  a  manurial 
agent  may  give  a  standard  for  its  agricultural  value.  On 
treating  wool,  silk,  &c.,  with  steam  under  pressure,  and 
evaporating  the  liquid,  there  is  obtained  a  manure,  azo¬ 
tine, — a  matter  containing  from  n  to  14  per  cent  of  nitro¬ 
gen,  completely  soluble  in  water.  If  mixed  with  super¬ 
phosphate  the  nitrogen  becomes  insoluble. 

Experiments  with  Phosphoric  Acid  in  Different 
Forms. — Prof.  Krocker  and  Dr.  H.  Grahl. — Bone-dust  in 
conjunction  with  ammonium  sulphate  gave  the  highest 
result.  Precipitated  phosphoric  acid,  whether  with  or 
without  ammonium  sulphate,  gave  better  results  than 
either  reverted  or  soluble  phosphoric  acid  under  the  same 
conditions. 

Manuring  with  Kainite  or  Moorland  Meadow, — 
Prof.  M.  Maercker. — Of  the  mixtures  tried,  x  part  super¬ 
phosphate  with  3  parts  kainite  was  the  only  one  which 
proved  remunerative. 


journal  de  Pharmacie  et  de  Chimie. 

May.  1882. 

“  Disinfection  ”  of  Commercial  Alcohol.— -A.  Riche. 

■ — This  memoir  has  been  going  the  round  of  the  press, 
and  has  been  already  noticed  in  the  Chemical  News. 

New  Researches  on  the  Water  of  Schinznach. — 
MM.  Oberlin  and  Schlagdenhauffen. — A  paper  of  specially 
pharmaceutical  interest. 

Detection  of  “Denaturated”  Alcohol. — P.  Cazeneuve. 
— The  author  uses  potassium  permanganate,  which  reaCts 
upon  the  acetone  invariably  present  in  methylated  spirit. 

Note  on  the  Tincture  of  Iodine. — J.  Castelhaz. — The 
author  adds  potassium  iodate  to  prevent  the  gradual 
alteration  of  this  tincture. 

The  Best  Process  for  Determining  the  Cinchona 
Alkaloids. — Dr.  J.  E.  de  Vrij. — The  author  recommends 
the  process  of  Prollius,  which  consists  in  the  use  of  the 
following  liquid  for  extracting  the  bark : — Ether,  88  parts ; 
liquid  ammonia,  4  parts  ;  alcohol,  at  92°  to  96°  per  cent, 
8  parts. 

Production  of  Carbon  Oxy-chloride  in  Chloroform. 
— J.  Regnauld. --Carbon  oxy-chloride  which  results  from 
the  decomposition  of  chloroform  exposed  to  the  air  and 
the  sun’s  rays  is  the  most  dangerous  impurity  in  this 
anaesthetic.  It  is  produced  when  a  mixture  of  the  vapour 
of  chloroform  and  of  air  is  exposed  to  the  sparks  of  a 
Ruhmkorft’s  coil,  or  to  the  effluve,  or  when  the  vapour  of 
chloroform  comes  in  contact  with  ozonised  air. 

Safety-tube  for  Gas  Generators. — F.  Bellamy. — The 
apparatus  cannot  be  described  intelligibly  without  the 
accompanying  figures. 


Chemical  News 
May  36, 1883. 

Detection  of  Iron  in  Urine. —  M.  Quillart. — The 
author  destroys  the  organic  matter  by  means  of  pure  sul¬ 
phuric  acid.  The  ash,  when  cold,  is  treated  with  nitric 
acid  to  peroxidise  the  iron.  It  is  then  evaporated  to  dry¬ 
ness  at  a  gentle  heat ;  the  residue  is  taken  up  with  dis¬ 
tilled  water  acidulated  with  a  drop  of  nitric  acid,  and  the 
liquid  thus  obtained  is  treated  with  the  ordinary  reagents 
for  iron. 

Rouge  Vegetal. — MM.  Guichard  and  C.  Thomas. — 
Rouge  vegetal,  or  Rouge  de  Bordeaux,  is  a  colour  much 
used  in  sophisticating  wines.  It  is  an  azo-  dye,  the  so- 
called  Bordeaux  manufactured  by  the  Hoechst  Aniline 
Works.  M.  Thomas,  to  detect  this  colour,  dyes  silk  with 
the  wine.  A  genuine  red  wine  dyes  silk  a  violet  or  lilac, 
which,  on  the  addition  of  a  few  drops  of  ammonia,  takes 
a  greenish  tint.  Wines  coloured  with  Rouge  vegetal  dye 
silk  a  garnet  red,  which  is  darkened  by  ammonia  and 
turned  more  to  a  brown.  As  a  further  test,  he  drops  a 
portion  of  the  wine  upon  chalk  moistened  with  solution  of 
alum.  Natural  wines  stain  the  chalk  a  violet-grey  ;  wines 
coloured  with  the  dye  in  question  give  decided  red  spots. 
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Tuesday,  30th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  11  Digestion,”  by  Professor 
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Wednesday,  31st.— Society  of  Arts,  8. 

Thursday,  June  1st.— Royal  Institution,  3.  “The  Metals,”  by  Prof. 
Dewar. 

-  Royal  Society  Club,  6.30. 

-  Chemical,  8.  “Spectroscopic  Study  of  Chloro¬ 
phyll,”  Drs.  Lapraik  and  Russell. 

Friday,  3nd. — Royal  Institution,  8.  “The  Intellectual  Basis  of 
Music,  by  Mr.  H.  H.  Statham,  at  9. 

Saturday,  3rd. — Royal  Institution,  3.  “  Poetry  and  its  Literary 

Forms,”  Professor  D.  Masson. 
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at  Berners  College,  44 .  Berners-street  W. 

MYOCOM  FLY  GUM, 

FOR  CATCHING  FLIES. 


THE  SUCCESS  OF  THE  LAST  3  YEARS ! 

Sold  by  all  Chemists  and  Grocers,  in  ij  tins  ;  or  a 
sample  can  be  obtained  (as  under)  by  post  for  1/2. 


Liberal  Trade  Terms. 


THOMAS  CHRISTY  &  CO., 
155,  Fenchurch  Street,  London,  E.C. 


IF  YL  TIE  UNT  T  S  . 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instructions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d. ;  all  countries, 2s.  6d. 
“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON-and  BOULT,  323  High  Holborn,  W.C, 


Chemical  Notices  from  Foreign  Sources  { 


Chemical  News,  1 
June  2,1882.  / 


Cause  of  the  Light  Border  in  Photographs 


235 


THE  CHEMICAL  NEWS. 

VOL.  XLV.  No.  1175. 


ON  THE 

CAUSE  OF  THE  LIGHT  BORDER 

FREQUENTLY  NOTICED  IN  PHOTOGRAPHS 
JUST  OUTSIDE  THE  OUTLINE  OF  A  DARK  BODY 
SEEN  AGAINST  THE  SKY; 

WITH  SOME  INTRODUCTORY  REMARKS  ON 

PHOSPHORESCENCE.* 

By  PROFESSOR  G.  G.  STOKES,  Sec.  R.S. 

An  observation  I  made  the  other  day  with  solar  phosphori, 
though  not  involving  anything  new  in  principle,  suggested 
to  me  an  explanation  of  the  above  phenomenon  which 
seems  to  me  very  likely  to  be  the  true  one.  On  inquiring 
from  Captain  Abney  whether  it  had  already  been  explained, 
he  wrote :  “  The  usual  explanation  of  the  phenomenon 
you  describe  is  that  the  silver  solution  on  the  part  of  the 
plate  on  which  the  dark  objects  fall  has  nowhere  to 
deposit,  and  hence  the  metallic  silver  is  deposited  to  the 
nearest  part  strongly  adted  upon  by  light.”  As  this 
explanation  seems  to  me  to  involve  some  difficulties,  I 
venture  to  offer  another. 

1.  I  will  first  mention  the  suggestive  experiment,  which 
is.  not  wholly  uninteresting  on  its  own  account,  as  afford¬ 
ing  a  pretty  illustration  of  what  is  already  known,  and 
furnishing  an  easy  and  rapid  mode  of  determining  in  a 
rough  way  the  character  of  the  absorption  of  media  for 
rays  of  low  refrangibility. 

The  sun’s  light  is  reflected  horizontally  into  a  darkened 
room,  and  passed  through  a  lens,f  of  considerable  aperture 
for  its  focal  length.  A  phosphorus  is  taken,  suppose  sul¬ 
phide  of  calcium  giving  out  a  deep  blue  light,  J  and  a  position 
chosen  for  it  which  may  be  varied  at  pleasure,  but  which 
I  will  suppose  to  be  nearer  to  the  lens  than  its  principal 
focus,  at  a  place  where  a  sedtion  of  the  pencil  passing 
through  the  lens  by  a  plane  perpendicular  to  its  axis 
shows  the  caustic  surface  well  developed.  A  screen  is 
then  placed  to  intercept  the  pencil  passing  through  the 
lens,  and  the  phosphorus  is  exposed  to  sunlight  or  diffuse 
daylight,  so  as  to  be  uniformly  luminous,  and  is  then 
placed  in  position  ;  the  screen  is  then  removed  for  a  very 
short  time  and  then  replaced,  and  the  effedt  on  the  phos¬ 
phorus  is  observed. 

Under  the  circumstances  described  there  is  seen  a 
circular  disk  of  blue  light,  much  brighter  than  the  general 
ground,  where  the  excitement  of  the  phosphorus  has  been 
refreshed.  This  is  separated  by  a  dark  halo  from  the 
general  ground,  which  shines  by  virtue  of  the  original 
excitement,  not  having  been  touched  by  the  rays  which 
came  through  the  lens. 

2.  The  halo  is  due  to  the  adlion  of  the  less  refrangible 
rays,  which,  as  is  well  known,  discharge  the  phosphor¬ 
escence.  Their  first  effedt,  as  is  also  known,  is,  however, 
to  cause  the  phosphorus  to  give  out  light;  and  if  the 
exposure  were  very  brief,  or  else  the  intensity  of  the  dis¬ 
charging  rays  were  sufficiently  reduced,  the  part  where 
they  adted  was  seen  to  glow  with  a  greenish  light,  which 
faded  much  more  rapidly  than  the  deep  blue,  so  that  after 
a  short  time  it  became  relatively  dark. 

3.  This  change  of  colour  of  the  phosphorescent  light 


*  A  Paper  read  before  the  Royal  Society,  May  25th,  1882. 
t  The  lens  actually  used  was  one  of  crown  glass  which  I  happened 
to  have  ;  a  lens  of  flint  glass  would  have  been  better,  as  giving  more 
separation  of  the  caustic  surfaces  for  the  different  colours.  , 

t  The  experiments  were  a<5tually  made,  partly  with  a  tablet  painted 
with  Balmain’s  luminous  paint,  partly  with  sulphide  of  calcium  and 
other  phosphori  in  powder. 


can  hardly  fail  to  have  been  noticed,  but  I  have  not  seen 
mention  of  it.  In  this  respedt  the  effedt  of  the  admission 
of  the  discharging  rays  is  quite  different  from  that  of 
warming  the  phosphorus,  which  as  is  known  causes  the 
phosphorus  to  be  brighter  for  a  time,  and  then  to  cease 
phosphorescing  till  it  is  excited  afresh.  The  difference  is 
one  which  it  seems  important  to  bear  in  mind  in  relation 
to  theory.  Warming  the  phosphorus  seems  to  set  the 
molecules  more  free  to  execute  vibrations  of  the  same 
charadter  as  those  produced  by  the  adtion  of  the  rays  of 
high  refrangibility.  But  the  adtion  of  the  discharging 
rays  changes  the  charadter  of  the  molecular  vibrations, 
converting  them  into  others  having  on  the  whole  a  lower 
refrangibility,  and  being  much  less  lasting. 

4.  Accordingly  when  the  phosphorus  is  adted  on  simul¬ 
taneously  by  light  containing  rays  of  various  refrangibili- 
ties,  the  tint  of  the  resulting  phosphorescence,  and  its 
more  or  less  lasting  charadter,  depend  materially  on  the 
proportion  between  the  exciting  and  discharging  rays 
emanating  from  the  source  of  light.  Thus  daylight  gives 
a  bluer  and  more  lasting  phosphorescence  than  gaslight 
or  lamplight.  I  took  a  tablet  which  had  been  exposed  to 
the  evening  light,  and  had  got  rather  faint,  and,  covering 
half  of  it  with  a  book,  I  exposed  the  other  half  to  gaslight. 
On  carrying  it  into  the  dark,  the  freshly  exposed  half  was 
seen  to  be  much  the  brighter,  the  light  being,  however, 
whitish,  but  after  some  considerable  time  the  unexposed 
half  was  the  brighter  of  the  two. 

Again,  on  exposing  a  tablet,  in  one  part  covered  with  a 
glass  vessel  containing  a  solution  of  ammonio-sulphate  of 
copper,  to  the  radiation  from  a  gas  flame,  the  covered  part 
was  seen  to  be  decidedly  bluer  than  the  rest,  the  phos¬ 
phorescence  of  which  was  whitish.  The  former  part, 
usually  brighter  at  first  than  the  rest,  was  sure  to  be  so 
after  a  very  little  time.  The  reason  of  this  is  plain  after 
what  precedes. 

A  solution  of  chromate  of  potash  is  particularly  well 
suited  for  a  ray  filter  when  the  objedt  is  to  discharge  the 
phosphorescence  of  sulphide  of  calcium.  While  it  stops 
the  exciting  rays  it  is  transparent  for  nearly  the 
whole  of  the  discharging  rays.  The  phosphorescence 
is  accordingly  a  good  deal  more  quickly  discharged  under 
such  a  solution  than  under  red  glass,  which  along  with 
the  exciting  rays  absorbs  also  a  much  larger  proportion 
than  the  chromate  of  the  discharging  rays. 

5.  I  will  mention  only  one  instance  of  the  application 
of  this  arrangement  to  the  study  of  absorption.  On 
placing  before  excited  sulphide  of  calcium  a  plate  of 
ebonite  given  me  by  Mr.  Preece  as  a  specimen  of  the 
transparent  kind  for  certain  rays  of  low  refrangibility,  and 
then  removing  the  intercepting  screen  from  the  lens,  the 
transmission  of  a  radiation  through  the  ebonite  was 
immediately  shewn  by  the  produdtion  of  the  greenish  light 
above-mentioned.  Of  course,  after  a  sufficient  time  the 
part  adted  on  became  dark. 

6.  I  will  mention  two  more  observations  as  leading  on 
to  the  explanation  of  the  photographic  phenomenon  which 
I  have  to  suggest. 

In  a  dark  room,  an  image  of  the  flame  of  a  paraffin  lamp 
was  thrown  by  a  lens  on  to  a  phosphorescent  tablet.  On 
intercepting  the  incident  rays  after  no  great  exposure  of 
the  tablet,  the  place  of  the  image  was  naturally  seen  to  be 
luminous,  with  a  bluish  light.  On  forming  in  a  similar 
manner  an  image  of  an  aperture  in  the  window  shutter, 
illuminated  by  the  light  of  an  overcast  sky  refledted  hori¬ 
zontally  by  a  looking-glass  outside,  this  image  of  course 
was  luminous  ;  it  was  brighter  than  the  other.  On  now 
allowing  both  lights  to  adt  simultaneously  on  the  tablet, 
the  image  of  the  flame  being  arranged  to  fall  in  the  middle 
of  the  larger  image  of  the  aperture,  and  after  a  suitable 
exposure  cutting  off  both  lights  simultaneously,  the  place 
of  the  image  of  the  aperture  on  which  the  image  of  the 
lamp  had  fallen  was  seen  to  be  less  luminous  than  the 
remainder,  which  had  been  excited  by  daylight  alone. 
The  reason  is  plain.  The  proportion  of  rays  of  lower  to 
rays  of  higher  refrangibility  is  much  greater  in  lamplight 


236 


Cause  of  the  Light  Border  in  Photographs 


J  Chemical  News, 
l  June  2,1882. 


than  in  the  light  of  the  sky ;  so  that  the  addition  of  the 
lamplight  did  more  harm  by  the  adtion  of  the  discharging 
rays  which  it  contained  on  the  phosphorescence  produced 
by  the  daylight,  than  it  can  do  good  by  its  own  contribu¬ 
tion  to  the  phosphorescence. 

7.  The  other  observation  was  as  follows : — The  same 
tablet  was  laid  horizontally  on  a  lawn  on  a  bright  day 
towards  evening,  when  the  sun  was  moderately  low,  and 
a  pole  was  stuck  in  the  grass  in  front  of  it,  so  as  to  cast  a 
shadow  on  the  tablet.  After  a  brief  exposure  the  tablet 
was  covered  with  a  dark  cloth,  and  carried  into  a  dark 
room  for  examination. 

It  was  found  that  the  place  of  the  shadow  was  brighter 
than  the  general  ground,  and  also  a  deeper  blue.  For  a 
short  distance  on  both  sides  of  the  shadow  the  phosphor¬ 
escence  was  a  little  feebler  than  at  a  greater  distance. 

This  shows  that,  though  the  diredt  rays  of  the  sun  by 
themselves  alone  would  have  strongly  excited  the  phos¬ 
phorus,  yet  adting  along  with  the  diffused  light  from  all 
parts  of  the  sky,  they  did  more  harm  than  good.  They 
behaved,  in  fadt,  like  the  rays  from  the  lamp  in  the  experi¬ 
ment  of  §  6.  The  slightly  inferior  luminosity  of  the  parts 
to  some  little  distance  on  both  sides  of  that  on  which  the 
shadow  fell,  shows  that  the  loss  of  the  diffuse  light 
corresponding  to  the  portion  of  the  sky  cut  off  by  the  pole 
was  quite  sensible  when  that  portion  lay  very  near  the  sun. 

All  this  falls  in  very  well  with  what  we  know  of  the 
nature  of  the  diredt  sunlight  and  the  light  from  the  sky. 
In  passing  through  the  atmosphere,  the  diredt  rays  of  the 
sun  get  obstrudted  by  very  minute  particles  of  dust, 
globules  of  water  forming  a  haze  too  tenuous  to  be 
noticed,  &c.  The  veil  is  virtually  coarser  for  blue  than 
for  red  light,  so  that  in  the  unimpeded  light  the  proportion 
of  the  rays  of  low  to  those  of  high  refrangibility  goes  on 
continually  increasing,  the  effedt  by  the  time  the  rays 
reach  the  earth  increasing  as  the  sun  gets  lower,  and  has 
accordingly  a  greater  stretch  of  air  to  get  through.  Of 
the  light  falling  upon  the  obstrudting  particles,  a  portion 
might  be  absorbed  in  the  case  of  particles  of  very  opaque 
substances,  but  usually  there  would  be  little  loss  this  way, 
and  the  greater  part  would  be  diffused  by  reflection  and 
diffraction.  This  diffused  light,  in  which  there  is  a  pre¬ 
dominance  of  the  rays  of  higher  refrangibility,  would 
naturally  be  strongest  in  directions  not  very  far  from  that 
of  the  direct  light;  and  the  loss  accordingly  of  a  portion 
of  it  where  it  is  strongest,  in  consequence  of  interception 
by  the  pole  in  front  of  the  tablet,  accounts  for  the  fact 
that  the  borders  of  the  place  of  the  shadow  were  seen  to 
be  a  little  less  luminous  than  the  parts  at  a  distance. 

8.  The  observations  on  phosphorescence  just  described 
have  now  prepared  the  way  for  the  explanation  I  have  to 
suggest  of  the  photographic  phenomenon. 

It  is  known  that,  with  certain  preparations,  if  a  plate 
be  exposed  for  a  very  short  time  to  diffuse  daylight,  and 
be  then  exposed  to  a  pure  spedtrum  in  a  dark  room,  on 
subsequently  developing  the  image  it  is  found  that  while 
the  more  refrangible  rays  have  adted  positively,  that  is,  in 
the  manner  of  light  in  general,  a  certain  portion  of  the 
less  refrangible  have  adted  in  an  opposite  way,  having 
undone  the  adtion  of  the  diffuse  daylight  to  which  the 
plate  was  exposed  in  the  first  instance. 

It  appears,  then,  that  in  photography,  as  in  phosphor¬ 
escence,  there  may  in  certain  cases  be  an  antagonistic  adtion 
between  the  more  and  less  refrangible  rays,  so  that  it  stands 
to  reason  that  the  withdrawal  of  the  latter  might  promote 
the  effedt  of  the  former. 

Now  the  objective  of  a  photographic  camera  is  or¬ 
dinarily  chemically  corrected  ;  that  is  to  say,  the  minimum 
focal  length  is  made  to  lie,  not  in  the  brightest  part  of  the 
spedtrum,  as  in  a  telescope,  but  in  the  part  which  has 
strongest  chemical  adtion.  What  this  is  depends  more 
or  less  on  the  particular  substance  adted  on ;  but  taking 
the  preparations  most  usually  employed,  it  may  be  said  to 
lie  about  the  indigo  or  violet.  Such  an  objedtive  would 
be  much  under-corredted  for  the  red,  which  accordingly 
would  be  much  out  of  focus,  and  the  ultra-red  still  more  so. 


When  such  a  camera  is  diredted  to  a  uniform  bright 
objedt,  such  as  a  portion  of  overcast  sky,  the  proportion  of 
the  rays  of  different  refrangibilities  to  one  another  is  just 
the  same  as  if  all  the  colours  were  in  focus  together;  but 
it  is  otherwise  near  the  edge  of  a  dark  objedt  on  a  light 
ground.  As  regards  the  rays  in  focus,  there  is  a  sharp 
transition  from  light  to  dark  ;  but  as  regards  rays  out  of 
focus,  the  transition  from  light  to  dark  though  rapid  is 
continuous.  It  is,  of  course,  more  nearly  abrupt  the  more 
nearly  the  rays  are  in  focus.  Just  at  the  outline  of  the 
objedt  there  would  be  half  illumination  as  regards  the  rays 
out  of  focus.  On  receding  from  the  outline  on  the  bright 
side,  the  illumination  would  go  on  increasing,  until  on 
getting  to  a  distance  equal  to  the  radius  of  the  circle  of 
diffusion  (from  being  out  of  focus)  of  the  particular  colour 
under  consideration  the  full  intensity  would  be  reached. 
Suppose,  now,  that  on  the  sensitive  plate  the  rays  of  low 
refrangibility  tend  to  oppose  the  adtion  of  those  of  high 
refrangibility,  or  say  adt  negatively,  then  just  outside  the 
outline  the  adtive  rays,  being  sharply  in  focus,  are  in  full 
force,  but  the  negative  rays  have  not  yet  acquired  their 
full  intensity.  At  an  equal  distance  from  the  outline  on 
the  dark  side  the  positive  rays  are  absent,  and  the  nega¬ 
tive  rays  have  nothing  to  oppose,  and  therefore  simply  do 
nothing. 

9.  I  am  well  aware  that  this  explanation  has  need  of 
being  confronted  with  experiment.  But  not  being  myself 
used  to  photographic  manipulation,  I  was  unwilling  to 
spend  time  in  attempting  to  do  what  could  so  much  better 
be  done  by  others.  I  will,  therefore,  merely  indicate 
briefly  what  the  theory  would  lead  us  to  expedt. 

We  might  expedt,  therefore,  that  the  formation  of  the 
fringe  of  extra  brightness  would  depend  : — 

(1.)  Very  materially  upon  the  chemical  preparation 
employed.  Those  which  most  strongly  exhibit  the  nega* 
tive  effedt  on  exposure  to  a  spedtrum  after  a  brief  exposure 
to  diffuse  light  might  be  expected  to  show  it  the  most 
strongly. 

(2.)  Upon  the  charadter  of  the  light.  If  the  light  of  the 
bright  ground  be  somewhat  yellowish,  indicating  a  defi¬ 
ciency  in  the  more  refrangible  rays,  the  antagonistic  effedt 
would  seem  likely  to  be  more  strongly  developed,  and, 
therefore,  the  phenomenon  might  be  expedted  to  be  more 
pronounced. 

(3.)  To  a  certain  extent  on  the  corredlion  of  the  objedtive 
of  the  camera.  An  objedtive  which  was  stridtly  chemically 
corredted  might  be  expedted  to  show  the  effedt  better  than 
one  in  which  the  chemical  and  optical  foci  were  made  to 
coincide,  and  much  better  than  one  which  was  corredted 
for  the  visual  rays. 

It  is  needless  to  say  that  on  any  theory  the  light  must 
not  be  too  bright  or  the  exposure  too  long ;  for  we  cannot 
have  the  exhibition  (in  the  positive)  of  a  brighter  border 
to  a  ground  whicn  is  white  already. 

P.S. — Before  presenting  the  above  paper  to  the  Royal 
Society  I  submitted  it  to  Captain  Abney,  as  one  of  the 
highest  authorities  in  scientific  photography,  asking 
whether  he  knew  of  anything  to  disprove  the  suggested 
explanation.  He  replied  that  he  thought  the  explanation 
a  possible  one,  encouraged  me  to  present  the  paper,  and 
kindly  expressed  the  intention  of  submitting  the  question 
to  the  test  of  experiment. 


Photo-chemical  Reaction  of  Iron  Peroxalate. — M. 
Jodin. — The  photo-chemical  sensitiveness  of  oxalo-ferric 
solutions  varies  considerably  with  their  composition.  If 
we  take  a  solution  containing  per  litre  i  mol.  of  ferric 
chloride  and  i  mol.  of  oxalic  acid,  and  compare  it  with  a 
solution  containing  3  mols.  of  each,  the  photo-chemical 
sensitiveness  of  the  former  is  five  or  six  times  greater  than 
that  of  the  second.  This  decrease  of  sensitiveness  with 
increasing  concentration  seems  connedted  with  a  certain 
complexity  of  the  photo-chemical  and  photo-thermic 
properties  of  ferric  chloride. — Comptes  Rendu s. 
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ON  THE  TRANSFORMATION  OF  PHENOLS 
AND  ALCOHOLS  INTO  AMINES. 

By  V.  MERZ. 


Merz  and  Weith  have  previously  shown  ( Berl .  Bey,,  xiv., 
p.  2343)  that  a  mixture  of  resorcinol  with  the  compound 
•of  aniline  and  calcium  chloride,  on  sufficient  heating,  fur¬ 
nishes  large  quantities  of  meta-oxy-diphenylamine.  But 
according  to  more  recent  experiments  made  in  their  labor¬ 
atory  by  Dr.  Calm,  the  presence  of  a  dehydrating  sub¬ 
stance  is  not  necessary  for  starting  the  readion  :  meta- 
oxy-diphenylamine  is,  indeed,  already  formed  by  simply 
heating  for  some  time  resorcine  and  aniline  up  to  300° ; 
tout  the  yield  is  moderate. 

In  similar  circumstances  hydroquinone  is  much  more 
easily  aded  upon  by  aniline  than  is  resorcinol.  In  this 
case,  besides  para-oxy-diphenylamine, — 


.NHC6H 

4\dh 


also  the  diamine, — 


c6h4/ 


nhc6h5 

nhc6hs, 


is  formed.  The  former  compound  is  easily  soluble  in  al¬ 
kaline  liquids,  also  in  dilute  hot  mineral  acids;  the  latter 
is  insoluble  in  alkaline  liquids,  and  but  sparingly  so  in 
'dilute  mineral  acids,  so  that  they  can  be  separated  with¬ 
out  difficulty.  Para-oxy-diphenylamine  is  very  sparingly 
Soluble  in  cold  water,  moderately  so  in  hot  water,  not 
much  more  in  petroleum  spirit,  but  easily  in  benzene,  al¬ 
cohol,  and  ether.  From  the  hot  solution  in  petroleum 
spirit  the  oxy-compound  crystallises  in  brilliantly  shining 
scales ;  it  fuses  at  68'5°  to  69°,  and  distils  unchanged. 
The  diamine  is  not  soluble  in  water;  easily  so  in  alcohol, 
ether,  and  benzene,  but  sparingly  even  in  hot  petroleum 
spirit.  But  first  from  this  solution  it  crystallises  espe¬ 
cially  well  in  white  brilliant  laminae,  fusing  at  152°.  Both 
amines  give  colour  readions. 

Mr.  Buch  has  found  (in  the  same 
heating  orcinol  with  aniline-calcium 
pound — 

/OH 

c7h6<; 

\NHCeH5 


laboratory)  that  on 
chloride  the  com- 


is  formed  in  large  quantities.  Here  also  the  readion 
partly  goes  beyond  the  monamine.  Oxy-tolyl-phenyl- 
amine  crystallises  from  hot  petroleum  spirit,  or  from  a 
large  quantity  of  water,  in  shining  scales,  fusing  at  79°. 

A  mixture  of  a-naphthol,  /3-naphthylamine,  and  calcium 
chloride  has  been  found  by  Mr.  Benz  to  furnish  no  mixed 
dinaphthylamine,  but  essentially  only  /3-dinaphthylamine. 
But  cr/3-dinaphthylamine  is  formed  on  heating  /3-naphthol, 
a-naphthylamine,  and  calcium  chloride  in  considerable 
quantities.  It  crystallises  from  a  mixture  of  alcohol  and 
ether,  either  in  flat  or  in  thick  prisms  of  glassy  lustre  ;  it 
fuses  at  xio°  to  in°.  Its  acetyl  derivative, — 

(CIOH7)2NC2H30, 

crystallises  from  alcohol  in  thick  needles,  fusing  at  124r'5° 
to  1250.  The  picric  acid  compound, — 

(CIOH7)2NH  +  2C6H3N307 

is  sparingly  soluble ;  it  forms  brownish  black,  shining 
needles,  and  fuses  at  172°  to  1730. 

Dr.  Walder  has  examined  the  behaviour  of  /3-dinaphthol, 
which  is  now  easily  prepared,  towards  the  zinc  chloride 
compounds  of  ammonia  and  aniline.  The  reactions  here 
take  place  with  much  more  difficulty  than  with  uncon- 
densed  naphthols  ;  the  temperature  must  be  raised  to  300°. 


Ammonia-zinc  chloride*  and  /3-dinaphthol  furnish  a  well- 
crystallising  substance,  C20Hi3N,  which  formula  can  be 
interpreted  HNZHC20HI2,  or  perhaps  rather — 

<C20Hi2v 

>NH. 

c20hI2/ 

It  crystallises  from  a  mixture  of  benzene  and  petroleum 
spirit  in  cuneiform  crystals;  from  a  mixture  of  ether  and 
alcohol,  in  colourless,  shining  needles.  It  is  easily  soluble 
in  benzene  and  ether,  sparingly  so  in  alcohol,  fuses  at  1570, 
and  is  carbonised  at  a  higher  temperature.  By  heating  it 
with  acetyl  chloride  on  the  water-bath  only  a  mono¬ 
substitution  derivative,  C20HI2(C2H30)N,  is  formed,  which 
crystallises  in  white  needles,  and  fuses  at  1440.  The  picric 
acid  compound,  C20Hi3N  +  2C6H3N3O7,  forms  small, 
shining,  black  needles  ;  it  is  sparingly  soluble,  and  fuses 
at  216°  to  217-'.  The  produd  of  the  readion  of  /3-di¬ 
naphthol  and  aniline-zinc  chloride  crystallises  from  hot 
benzene  alcohol  or  ether  alcohol  in  vividly  shining  needles 
or  prisms,  fusing  at  1440.  Their  analysis  seems  to  prove 
the  formula  C26Hi7N,  that  is,  CBH5 — N^^C20HI2,  or  more 
probably — 

/C20HI2V 

C6H5— N<  >N-C6H5. 

\c20hI2/ 


This  would  be  a  tertiary  amide.  In  fad  the  substance 
was  not  aded  upon  by  acetyl  chloride  under  ordinary  cir¬ 
cumstances.  Its  solubility  is  similar  to  that  of  the  amine 
from  /3-dinaphthol  and  ammonia-zinc  chloride.  It  fur¬ 
nishes  with  picric  acid  a  compound  crystallising  from  hot 
benzene  in  brownish  red  needles,  C26Hi7N  +  2CBH3N307, 
fusing  at  169°. 

It  is  well  known  that  amylic  alcohol  and  aniline-zinc 
chloride,  on  heating,  do  not  produce  amyl-aniline,  but  a 
primary  amine, — 


C5Uu 

nh2. 


Exadly  the  same  readion  with  aniline-zinc  chloride  takes 
place  with  other  alcohols  of  the  ethylic  series,  perhaps 
even  of  other  series. 

Mr.  Benz  on  heating  absolute  alcohol  with  aniline-zinc 
chloride  to  260°  to  280°,  obtained,  as  principal  produds,  a 
large  quantity  of  amido-ethyl  benzene, — 


CBH4< 


c2h 


2^5 


NHo 


the  boiling  point  (about  214°),  the  very  slight  solubility  of 
the  sulphate,  and  the  fusing-point  of  its  acetyl-derivative 
(94‘5°  to  95°)  prove  its  identity  with  the  already  known  para- 
ethyl-amido-benzene.  Also  the  preparation  of  ethylo- 
amidotoluene, — 

/C2H5 

C’H<nh2 


from  orthotoluidine-zinc  chloride  and  alcohol  offers  ho 
difficulties.  This  base  is  oily,  almost  colourless,  and  boils 
about  230°.  Its  sulphate,  and  especially  its  oxalate,  is 
very  slightly  soluble  in  pure  cold  water.  The  acetyl  deri¬ 
vative  crystallises,  like  that  of  amido-ethyl-benzene,  in 
very  fine,  long,  white,  shining  needles  and  fuses  at 
105  to  io5"5°. 

Mr.  Louis  found  that  on  heating  propylic  alcohol  with 
aniline-zinc  chloride  there  is  formed,  as  principal  produd, 
a  considerable  quantity  of  amido-propyl  benzene, — 


■2 


*  When  zinc  chloride  alone  adtsupon  /3-dinaphthol  a  dinaphthylene 
oxide  is  formed  which  is  very  similar  to,  but  not  identical  with,  the 
derivative  of  ordinary  /3-naphthol.  The  oxidation  of  ,3-dinaphthol  in 
alkaline  solution  by  potassium  permanganate  furnishes  no  phthalic 
acid,  but  a  well-crystallising  acid,  Ci,Hu04,  whose  examination  is  in 
progress. 
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Isopropylic  alcohol  furnishes  amido-isopropyl  benzene. 
Both  amines  are  colourless  oils:  the  propylic  base  distils 
at224°to226°,  the  isopropylic  base  at  216°  to  2179.  They  form 
well-crystallising  salts  ;  their  sulphates  are  but  slightly 
soluble  in  cold  water,  that  of  the  iso-base  even  in  hot 
water.  The  acetyl  and  the  benzoyl  derivative  of  the 
propylic  compound — 


C6H 


/C3h7 


4\ 


nhc2h3o 


and 


C6H4 


/C3H7 
\nhc 


7h5o 


crystallise  in  pretty  white  scales  ;  the  former  fuses  at  87°, 
the  latter  at  115°.  The  amido-propyl-benzene  was, 
with  intermediate  preparation  of  a  diazo-compound, 
transformed  into  a  phenol, — 


c6h 


/C3H7 


4\ 


OH 


Which  is  an  aromatic-smelling  oil,  boiling  regularly  be¬ 
tween  227°  and  228°. 

On  heating  isobutylic  alcohol  with  aniline-zinc  chloride, 
or  with  aniline  and  phosphorus  pentoxide,  there  was 
formed  an  amido-isobutyl-benzene,'  which  is  identical 
with  that  prepared  by  Huder  from  aniline  hydrochlorate 
and  isobutylic  alcohol, 

Mr.  Erhardt  on  heating  isobutylic  alcohol  with  ortho- 
toluidine-zinc-chloride  obtained  an  oily  amido-isobutyl- 
toluene,— 

/CH3 

C6H3— C4Hg, 

\nh2 

boiling  at  234°  to  236°.  Here,  also,  the  sulphate  is  but  slightly 
soluble  and  thus  lends  itself  for  preparing  the  base  in  the 
pure  state.  The  acetyl  and  benzoyl  compound — 


C4H9 

nhc2h3 


and 


C7H6 


/C4h9 

\mHC7H50 


both  crystalise  from  alcohol  in  white  scales  of  silvery 
lustre;  the  former  fused  rather  slowly  at  138° to  141“,  the 
latter  sharply  at  142°  The  base  can  be  transformed  by  a 
well-known  process  into  a  phenol,  viz.,  isobutylic  ortho- 
cresol — 

/CH3 

CgH3 — c4h9, 

\)H 


and  that  perfectly  smoothly.  The  new  cresol  is  a  colour¬ 
less  oil  of  very  pleasant  smell,  boiling  constantly  at  2350. 

Further  researches  will  show  whether  the  above- 
mentioned  amines  contain  the  introduced  alcoholic  radicle 
always  in  the  pafa-position  towards  the  amido-group,  as  is 
certain  for  amido-ethyl  benzene,  or  if  other  positions  may 
also  occur.  It  is  remarkable  that  paratoluidine,  as  far  as 
can  be  inferred  from  its  behaviour  towards  isobutylic 
alcohol,  enters  much  less  easily  into  reactions  with 
alcohols  than  its  isomer,  orthotoluidine,  where  the  para- 
position  is  still  free. 


Depression  of  the  Zero-point  in  Mercurial  Thermo¬ 
meters. — J.  M.  Crafts. — The  author  refers  to  the  known 
fadt  that  a  thermometer  which  has  remained  for  a  long 
time  at  common  temperatures  exhibits  a  depression  of  its 
zero-point  when  healed.  M.  Pernet  has  shown  that 
between  0°  and  100®  the  depressions  are  proportionate  to 
the  squares  of  the  temperatures.  At  higher  temperatures 
M.  Mills  has  found  a  different  law.  The  values  obtained 
by  this  observer  resemble  those  found  with  thermometers 
which  have  not  undergone  a  suitable  preparation,  and 
differ  greatly  from  the  results  obtained  by  the  author. 
For  the  details  we  must  refer  to  the  original  paper. — 
Comptes  Rendus,  vol.  94,  No.  19. 


THE  PTOMAINES  AND  THEIR  SIGNIFICANCE 
IN  JUDICIAL  AND  TOXICOLOGICAL 
CHEMISTRY.* 

By  Prof.  TH.  HUSEMANNj 


When  the  formation  of  ptomaines  is  particularly  frequent 
in  corpses  which  have  been  subjected  to  a  slow  process  of 
decomposition,  it  is  to  be  presumed  that  the  same  will  be 
not  unfrequently  observed  in  the  cadavers  of  persons 
which  have  been  destroyed  by  acute  arsenical  poisoning. 
To  such  a  probability  Selmi  had  already  pointed;  but  it 
was  only  some  years  later  that  he  succeeded  in  furnishing 
the  proof  that  peculiar  bases  are  here  in  question,  which 
contain  arsenic,  and  which  deviate  in  their  properties  from 
the  hitherto  known  arsines.  It  will  not  appear  strange 
that  these  cadaver  bases  containing  arsenic  possess  a 
strongly  poisonous  adtion,  as  is  indeed  the  case  with  the 
various  artificially  prepared  arsines. 

Selmif  had  already  in  1878  reported  two  cases  in  which 
strongly  poisonous  and  crystalline  ptomaines  were  found 
by  him  in  exhumed  bodies  containing  arsenic.  In  the  first 
case  the  subject  was  that  of  a  corpse  exhumed  fourteen 
days  after  burial,  which  appeared  well  preserved,  and  in 
which  a  large  amount  of  arsenic  was  detedled.  By  the 
search  for  alkaloids  with  ether  in  the  liquid  made  alkaline 
with  baryta,  a  small  quantity  of  a  substance  having  art 
alkaline  readtion  and  a  sharp  and  bitter  taste  was  found. 
It  crystallised  readily  in  needles,  gave  with  acids  crystal- 
lisable  salts,  and  precipitates  with  the  principal  alkaloidal 
reagents,  but  not  with  platinic  chloride,  with  which  a  pre¬ 
cipitate  was  only  obtained  in  very  concentrated  solution. 
With  sulphuric  acid  this  ptomaine  gave  a  reddish  coloura¬ 
tion  ;  with  iodic  acid,  and  afterward  with  sulphuric  acid, 
free  iodine  was  liberated  and  a  violet  colouration  pro¬ 
duced,  which  completely  disappeared  by  neutralisation 
with  sodium  bicarbonate  ;  nitric  acid  coloured  it  beauti¬ 
fully  yellow,  and  by  saturation  with  caustic  potassa  this 
colour  appeared  still  more  perceptible ;  sulphuric  acid 
containing  nitric  acid  produced  only  after  some  time  a 
reddish  colouration ;  iodine  in  hydriodic  acid  gave  no 
crystalline  product.  The  amount  of  material  did  not  suffice 
for  a  more  complete  chemical  and  physiological  examina¬ 
tion. 

A  short  time  afterwards  Selmi  succeeded  in  obtaining 
larger  amounts  of  a  more  readily  crystallisable  ptomaine 
from  a  body  containing  arsenic,  which  had  been  exhumed 
one  month  after  death.  For  obtaining  the  same  the  liquid 
obtained  by  extracting  with  aqueous  alcohol  was  concen¬ 
trated  at  from  35°  to  45®  C.  to  70  c.c.,  then  made  alkaline 
with  baryta,  and  shaken  with  ether.  After  the  separation 
of  the  ether  by  distillation  and  spontaneous  evaporation, 
there  remained  5  c.c.  of  a  turbid  and  somewhat  coloured 
aqueous  liquid,  having  an  alkaline  reaction,  and  a  sharp, 
somewhat  bitter  taste.  After  the  addition  of  a  little  water 
containing  acetic  acid,  with  which  the  retort  used  in  dis¬ 
tilling  was  washed,  filtration,  and  evaporation  to  dryness 
at  a  moderate  temperature,  the  residue  was  taken  up  with 
water,  whereby  a  little  colouring  matter  remained  undis¬ 
solved,  the  solution  made  alkaline  with  a  little  baryta,  and 
the  extraction  with  ether  repeated.  By  the  treatment  of 
the  alkaloid,  which  was  thus  obtained  nearly  colourless, 
with  water  containing  acetic  acid,  evaporating  to  dryness, 
and  again  dissolving,  a  colourless  solution  was  finally 
obtained,  which  showed  the  following  behaviour  towards 
alkaloidal  reagents : — 

Tannic  acid,  a  white  permanent  precipitate. 

Iodine  in  hydriodic  acid,  a  kermes-brown  precipitate, 
gradually  disappearing,  and  furnishing  microscopical 
colourless  and  branched,  but  no  yellow  or  brown,  crystals. 

Platinic  chloride,  no  precipitate,  but  in  the  course  of 
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time  yellow  crystals  appeared,  which  were  different  from 
those  of  platinic  chloride. 

Auric  chloride,  a  yellow  precipitate  was  diredtly  pro¬ 
duced,  and  in  a  short  time  reduction  to  metallic  gold. 

Mercuric  chloride,  a  white  precipitate. 

Potassium  bichromate,  no  precipitate.. 

Picric  acid  produced  diredtly  a  yellow  precipitate,  which 
in  time  changed  to  long  crystalline  tables  of  a  yellow 
colour. 

The  evaporated  residue  of  the  solution  in  question  dis¬ 
solved  in  cold  concentrated  sulphuric  acid  without  coloura¬ 
tion,  although  on  warming  a  slight  red  colour  was  pro¬ 
duced,  which  did  not  change  to  brown.  Sulphuric  acid 
and  potassium  bichromate  gave  no  colour  readtion.  With 
Frohde’s  reagent  the  solution  remained  likewise  un¬ 
coloured  ;  a  light  yellow  colour,  which  appeared  after 
standing  for  an  hour,  disappeared  quickly,  as  also  the  in¬ 
significant  brown  colouration  on  warming.  With  iodic 
acid  no  iodine  was  liberated,  even  after  the  addition  of 
several  drops  of  sulphuric  acid ;  but,  on  warming,  free 
iodine  appeared  quickly,  and  on  saturating  with  sodium 
bicarbonate  the  violet  colouration  disappeared.  Sulphuric 
acid  containing  nitric  acid  produced  a  permanent,  beautiful 
lemon-yellow  colouration.  Nitric  acid  produced,  likewise, 
such  a  colouration,  which,  on  saturating  with  caustic 
potassa,  changed  to  orange.  On  warming,  the  yellow  colour 
remained,  and  by  the  evaporation  of  the  solution  over  a 
moderate  alcohol  flame  a  material  of  the  same  colour  was 
obtained,  which,  on  the  approach  of  a  glass  rod  moistened 
with  ammonia,  passed  into  an  intense  orange  colour. 

In  order  to  ascertain  whether  arsenic  was  contained  in 
the  ptomaine,  the  strongly  poisonous  property  of  which 
Proi.  Vella  had  demonstrated  by  an  experiment  on  a  frog, 
Selmi  sought  to  destroy  the  same  with  nitric  acid,  but  this 
did  not  succeed,  as  an  ochre-yellow  residue  remained, 
which  also  resisted  the  adtion  of  aqua  regia.  A  better 
result  was  obtained  by  treatment  with  sulphuric  acid  and 
saltpetre.  The  dry  substance  dissolved  in  hydrochloric 
acid  gave  neither  a  yellow  colouration  nor  a  precipitate 
with  hydrogen  sulphide,  even  after  eighteen  hours,  which, 
as  several  milligrms.  were  employed  for  oxidation,  would 
demonstrate  the  absence  of  arsenic.  As  the  difficulty  of 
destruction  of  this  base  showed  an  analogy  to  those  sub¬ 
stances  containing  phosphoric  acid,  the  residue  obtained 
by  the  evaporation  of  the  hydrochloric  acid  solution  was 
dissolved  in  nitric  acid,  and  the  molybdic  acid  reagent 
added  :  but  neither  a  yellow  colouration  nor  precipitation 
ensued,  so  that  the  presence  of  phosphorus  cannot  come 
in  question. 

While  in  these  ptomaines  the  presence  of  arsenic  could 
not  be  definitely  proven,  Selmi  succeeded  later  in  discover¬ 
ing  organic  bases  containing  arsenic  in  the  stomach  of  a 
hog,  which  had  been  preserved  in  a  solution  of  arsenious 
acid  in  a  closed  vessel  in  a  cool  room.  On  opening  the 
vessel  no  corrupt  odour  was  perceptible,  and  also  no 
inclination  to  the  destruction  of  the  tissue.  The  liquid, 
which  had  a  slightly  alkaline  reaction,  yielded  on  distilla¬ 
tion  in  a  current  of  hydrogen  a  clear  alkaline  distillate, 
in  which  isolated  white  and  fatty  flakes  were  found 
floating.  After  careful  saturation  of  the  filtrate  with 
hydrochloric  acid  and  evaporation  in  a  bath  of  salt  water, 
a  white  non-deliquescent  hydrochlorate  remained  in  cross¬ 
shaped  crystals,  which  on  exposure  to  the  air  remained 
dry,  and  when  moistened  with  a  drop  of  solution  of  caustic 
soda  developed  a  peculiar  odour,  which  resembled  to  a 
certain  extent  that  of  trimethylamine,  although  the  base 
could  be  neither  confused  with  the  latter,  with  other 
methylamines,  nor  with  propylamine.  The  hydrochlorate 
of  this  volatile  base  was  definitely  recognised  as  containing 
arsenic,  as  Selmi  found  by  destroying  it,  then  oxidising 
with  nitric  acid,  taking  up  the  residue  with  sulphuric  acid, 
reducing  the  arsenic  acid  by  means  of  sulphurous  acid 
to  arsenious  acid,  and  finally  testing  in  Marsh’s  apparatus. 
This  body  gave  with  tannic  acid  no  precipitate ;  with 
iodine  in  hydriodic  acid  a  precipitate  of  beautiful  crystals 
of  a  grey  colour  and  the  appearance  of  iodine ;  with  picric 


acid  a  yellow  precipitate,  which  changed  to  long,  yellow, 
felt-like  needles.  Auric  sulphate  gave  no  precipitate,  but 
a  very  small  amount  of  a  powder  consisting  of  very  small 
and  transparent  microscopic  crystals  was  deposited.  Also 
potassio-bismuthic  iodide  and  phospho-wolframate  of 
sodium  gave  at  first  no  precipitate,  but  afterwards  the 
former  deposited  a  few  yellow  flakes  and  the  latter  a  white 
precipitate.  Platinic  chloride  gave  diredtly  a  granular 
canary-yellow  precipitate  of  microscopic  odtahedrons. 
Auric  chloride  gave  only  in  very  concentrated  solution  an 
insignificant  precipitate,  which  under  the  microscope  con¬ 
sisted  of  fine,  yellow,  rhombic  tables.  Mercuric  chloride 
produced  even  in  highly  concentrated  solution  no  turbidity. 
According  to  experiments  made  by  Prof.  Ciaccio  with 
24  milligrms.  of  the  substance,  this  base  is  most  intensely 
poisonous  and  resembles  strychnine  in  its  adtion. 

In  order  to  ascertain  whether,  besides  this  volatile  base, 
a  fixed  alkaloid  was  still  contained  in  the  liquid  remaining 
on  distillation  and  in  the  solid  matter,  the  latter  was  com¬ 
minuted,  the  residue  from  the  retort  poured  upon  it,  acidu¬ 
lated  with  tartaric  acid  and  four  times  its  volume  of 
alcohol  added.  After  digesting  till  the  following  day,  the 
alcoholic  liquid  was  separated  from  the  solid  matter,  the 
latter  again  extracted  with  alcohol,  the  alcoholic  liquids 
filtered,  combined  and  distilled  in  vacuo  until  the  alcohol 
was  entirely  expelled.  The  brown  residue  was  made 
alkaline  with  barium  hydrate,  and  shaken  three  times  with 
ether.  By  the  distillation  of  the  brown  liquid  obtained 
by  the  first  treatment  with  ether,  which  possessed  an  alka¬ 
line  reaction,  a  distillate  having  a  peculiar  odour  was 
obtained,  which  differed  from  that  of  the  previously 
described  volatile  base.  After  spontaneous  evaporation 
there  remained  a  residue,  which  after  some  days  acquired 
an  unendurably  disagreeable  odour,  although  the  base  had 
been  converted  into  hydrochlorate,  which  afterwards  deli¬ 
quesced.  The  small  quantity  prevented  an  exadt  examina¬ 
tion. 

The  residue  from  the  distillation  of  the  ether  was  brown, 
glutinous,  alkaline,  and  nearly  insoluble  in  water.  After 
treatment  with  very  dilute  hydrochloric  acid  with  the  aid 
of  heat,  and  filtering  off  the  separated  fatty  matter,  as 
also  after  the  purification  of  the  yellowish  coloured  filtrate 
by  treatment  with  baryta  and  agitation  with  ether,  a  dis¬ 
tillation  residue  was  obtained,  having  an  alkaline  reaction 
and  a  somewhat  cadaverous  odour  which,  at  first  slightly 
coloured,  by  exposure  to  the  air  became  brown  and  at  the 
same  time  insoluble  in  water.  By  the  addition  of  a  few 
drops  of  dilute  hydrochloric  acid,  until  the  readtion  was 
feebly  acid,  aud  moderately  warming,  a  yellowish  solution 
of  somewhat  disagreeable  odour  and  bitter  taste  was  ob¬ 
tained,  which, .when  brought  upon  the  tongue,  produced  a 
prurient  sensation  and  afterwards  loss  of  sensibility.  This 
gave  with  tannin  a  slowly  separating,  yellowish  precipitate ; 
with  hydriodic  acid  containing  iodine  a  yellowish  red  pre¬ 
cipitate  and  brown  drops  ;  with  platinic  chloride  a 
yellowish  powder,  that  even  after  several  hours  did  not 
become  crystalline;  auric  chloride  gave  a  yellowish  pre¬ 
cipitate,  and  in  a  short  time  redudtion  ensued;  mercuric 
chloride  and  potassio-mercuric  iodide  gave  yellowish 
white  precipitates ;  potassio-bismuthic  iodide  an  orange- 
yellow  precipitate,  changing  to  red  ;  picric  acid  a  non¬ 
crystalline,  and  potassium  bichromate  a  reddish  yellow, 
precipitate. 

This  alkaloid  also  contained  arsenic,  and,  according  to 
the  experiments  made  by  Prof.  Ciaccio  on  frogs,  possessed 
a  poisonous  adtion,  which,  however,  was  different  from  the 
strychnine-like  adtion  of  the  volatile  arsine,  and  was  con- 
nedted  with  the  ordinary  adtion  of  the  poisonous  ptomaines. 
Torpor,  paralysis,  and  systolic  inadtivityof  the  heart  were 
the  most  prominent  phenomena. 

The  communicated  research  of  Selmi  throws  light  upon 
one  of  the  darkest  portions  of  the  history  of  toxicology  to 
the  time  of  Toffa  and  other  professional  poison  mixers, 
who  understood  rendering  the  adtivity  of  arsenious  acid  to 
a  certain  extent  more  potent.  With  the  “Aqua  toffana,” 
the  so-called  “  Acquetta  di  Perugia,”  played  at  the  same 
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time  in  Italy  a  not  insignificant  part.  According  to  the 
tradition,  this  secret  compound  of  the  poison  mixers  of 
the  17th  and  18th  centuries  was  prepared  by  killing  a  hog, 
disjointing  the  same,  strewing  the  pieces  with  white 
arsenic,  which  was  afterwards  rubbed  in,  and  collecting 
the  arsenical  liquid  which  dropped  therefrom.  A  liquid 
obtained  in  this  way  was  said  to  have  possessed  a  muck 
more  poisonous  action  than  a  simple  solution  of  arsenious 
anhydride.  There  can  be  no  doubt  that  by  the  longer 
preservation  of  pork,  or  any  other  kind  of  meat,  peculiar 
arsines  were  formed,  and  impart  to  the  arsenical  brine 
poisonous  properties  which  surpass  those  of  the  arsenious 
acid,  at  least  when  applied  in  the  solid  form.  It  must  also 
be  considered  that  by  this  process  compounds  of  arsenious 
acid  with  inorganic  alkalies  are  also  undoubtedly  formed, 
which  are  more  readily  absorbed  than  the  arsenious  acid, 
and  that  the  respective  procedure  had  for  its  purpose  to 
bring  the  largest  possible  amount  of  arsenious  acid  into 
solution.  The  same  objedt  was  presumably  in  view  by 
the  preparation  of  the  Aqua  toffar.a  with  the  addition  of  a 
plant  juice,  for  which,  as  is  known,  that  of  Linaria 
Cymbalario  was  added.  Selmi  and  Vella  presume  that 
through  the  Acquetta  di  Perugia  the  concealment  of  the 
action  of  the  arsenic  on  the  one  hand,  and  of  the  tetanic 
poisons  on  the  other,  was  accomplished.  This  supposi¬ 
tion,  which  is  based  on  an  observation  of  Vella  in  a  case 
of  complex  poisoning  with  arsenic  and  strychnine,  does 
not  agree  perfectly  with  the  experiments  on  warm-blooded 
animals,  by  which,  through  the  simultaneous  application  of 
arsenite  of  potassium  and  strychnine,  the  tetanic  spasms 
were  not  prevented,  provided  that  the  strychnine  was 
given  in  a  toxic  dose. 

From  still  another  point  of  view  the  ptomaines  con¬ 
taining  arsenic  appear  to  be  of  significance  in  toxicology, 
from  the  faCt  that  they  help  to  explain  an  affection,  that  of 
chronic  arsenical  poisoning,  as  produced  by  arsenical  wall¬ 
papers.  As  Selmi  has  shown  that  a  volatile  arsine  is 
formed  by  the  contact  of  arsenious  acid  and  albuminous 
matters,  which  possesses  a  strongly  toxic  action  and 
differing  somewhat  from  that  of  arsenious  acid,  the  author 
thinks  it  may  be  presumed  that  a  similar  product  can  be 
formed  from  the  glue  which  is  employed  for  affixing  the 
arsenical  wall-paper  of  a  room,  whereby  perhaps  the 
moisture  of  the  air  plays  a  part  in  the  formation  of  the 
arsine. — American  Journal  of  Pharmacy,  April,  1882. 


ON  THE 

CRYSTALLINE  FORMS  OF  ZIRCONIA 

AND  ON  THE 

CONCLUSIONS  TO  BE  DRAWN  FROM  THEM 
FOR  THE  QUALITATIVE  DETERMINATION 
OF  ZIRCONIUM, 

By  A.  M.  LEVY  and  L.  BOURGEOIS. 


On  attacking  zircon  at  a  high  temperature  with  sodium 
carbonate,  we  obtain,  after  cooling  the  fused  mass  and 
lixiviating  with  hot  water,  a  crystalline  powder,  very 
hardly  attacked  by  acids  and  composed  of  zirconia, 
sensibly  pure.  A  microscopic  examination  of  the  mass 
shows  that  the  crystals  exist  there  previously  to  lixiviation. 
Zirconia  therefore  ciystallises  in  an  excess  of  melted 
sodium  carbonate.  These  crystals  appear  in  two  forms 
according  to  the  temperature  and  the  quantity  of  sodium 
carbonate  employed.  On  operating  with  a  weight  of  the 
flux  ten  times  that  of  the  zircon,  and  raising  the  mixture 
to  white  redness,  if  the  quantity  of  zircon  does  not  exceed 
o'oi  grm.  there  are  formed  especially  rectangular  crystal¬ 
line  aggregations.  Their  most  perfect  type  consists  in 
the  association  of  six  crystals,  grouped  according  to  the 
quaternary  axes  of  a  cube.  Each  element  is  a  small 
transparent  prism  with  a  terminal  point  of  about  72°. 
These  delicate  productions  may  also  be  obtained  from 
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pure  zirconia.  Analysis  shows  no  trace  of  silica,  and 
only  1  to  2  per  cent  of  soda,  which  appears  to  be  due  to 
impurities.  Platinum  is  always  present  up  to  10  per  cent, 
and  is  due  to  the  corrosion  of  the  crucible.  The  compound 
which  it  forms  is  incorporated  as  an  isomorph  with  the 
zircon  and  colours  the  crystals  yellow.  When  this 
colouration  is  strong  the  phenomena  of  polarisation 
become  very  sensible. 

On  operating  at  bright  redness  and  with  a  weight  of 
sodium  carbonate  twice  that  of  the  zircon,  the  zirconia 
crystallises  after  a  few  minutes  in  the  flux.  After  lixivia¬ 
tion  in  hot  water  we  obtain  transparent  hexagonal 
lamella;.  The  elementary  forms  of  these  hexagons  are 
totally  different  from  the  former  kind.  These  phenomena 
appear  similar  to  those  presented  by  tridymite.  The  two 
forms  of  zirconia  obtained  appear  incompatible  with  each 
other.  The  zircon  of  Espailly,  treated  with  twice  its 
weight  of  sodium  carbonate  at  a  bright  red  heat  for  five 
minutes,  yields,  after  cooling  and  lixiviation,  a  weight  of 
hexagonal  lamellae  of  zirconia  representing  approximately 
the  total  contained  in  the  mineral.  0^005  grm.  of  zirconia 
suffices  to  yield  one  or  other  of  the  crystalline  products, 
or  a  mixture  of  the  two.  We  have  here  a  micro-chemical 
reaction  of  remarkable  delicacy  and  precision,  enabling 
the  presence  of  zirconia  to  be  easily  detected.  Yttrium, 
niobium,  tungsten,  titanium,  and  tantalum  yield  nothing 
similar. — Comptes  Rendus. 


PROCESS  FOR  THE  SEPARATION  OF  SMALL 
QUANTITIES  OF  NICKEL  IN  PRESENCE 
OF  COBALT. 

By  Dr.  A.  JORISSEN. 

The  action  of  reducing  agents  upon  nickel  hydroxide  is 
well  known  to  be  much  more  energetic  than  upon  cobalt 
hydroxide,  and  upon  this  circumstance  there  have  been 
founded  several  methods  for  the  separation  and  determi¬ 
nation  of  nickel  and  cobalt.  This  difference  in  perman¬ 
ence  is  especially  shown  with  potassium  cyanide,  which 
can  be  advantageously  used  for  the  separation  of  small 
quantities  of  nickel  in  presence  of  cobalt.  Whilst  in  fad 
even  a  few  drops  solution  of  potassium  cyanide  suffice  to 
reduce  and  dissolve  in  the  cold  a  considerable  quantity  of 
nickel  hydroxide,  a  very  small  quantity  of  cobalt  hydroxide 
is  scarcely  affeded  by  a  large  excess  of  the  same  reagent. 
This  difference  in  the  behaviour  of  the  two  oxides  can  be 
advantageously  used  for  the  detedion  and  separation  of 
nickel  in  presence  of  much  cobalt.  The  two  hydroxides 
are  precipitated  by  the  successive  application  of  soda-lye, 
and  of  a  quantity  of  bromine  sufficient  to  convert  all  the 
nickel  and  cobalt  into  oxide.  One  or  two  c.c.  of  solution 
of  potassium  cyanide  are  then  added,  without  previous 
filtration,  and  the  mixture  is  well  shaken  in  the  cold.  It 
is  then  filtered,  and  the  filtrate,  after  addition  of  aqua 
regia,  is  evaporated  to  dryness.  On  re-dissolving  the 
residue  in  water,  there  is  obtained  a  solution  of  nickelous 
chloride,  which  shows  the  charaderistic  readions  of 
nickel  very  distindly.  The  successive  application  of 
ammonia  and  ammonium  sulphide  is  particularly  recom¬ 
mended,  which  gives  a  dark  brown  liquid.  Or  the  solution 
may  be  treated  first  with  soda-lye  and  then  with  bromine. 
When  the  black  precipitate  has  thus  been  formed,  two  or 
three  drops  of  potassium  cyanide  are  added.  The  precipi¬ 
tate  disappears  very  quickly  in  the  cold  and  a  clear  solu¬ 
tion  remains.  It  must  be  noted  that  if  a  solution  of  very 
much  nickel  and  little  cobalt  is  treated  in  the  manner 
above  described,  the  latter  enters  into  solution. 

If  two  solutions  of  equal  quantities  of  cobalt  are  sub¬ 
mitted  to  the  above-described  process,  the  one  containing 
in  addition  a  ten-fold  proportion  of  nickel,  and. if  in  each 
case  there  is  added  an  equal  number  of  c.c.  of  solution  of 
potassium  cyanide,  it  will  be  observed  that  the  solution 
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containing  nickel  and  cobalt  is  almost  entirely  decolourised, 
whilst  the  other  still  contains  black  flocks  in  suspension. 
If  a  small  quantity  of  potassium  cyanide  is  used,  it  is 
always  possible  to  separate  a  quantity  of  nickel  sufficient 
for  recognition. — Zeitschrift  fur  Analytische  Chemie. 
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I.  Introduction. 

One  of  the  most  noticeable  geological  features  of  the 
eastern  part  of  Cheshire  is  the  enormous  fradture  forming 
the  boundary  between  the  carboniferous  and  new  red 
sandstone  formations,  and  known  as  the  Red  Rock  Fault. 
This  fault  has  a  direction  N.E.  and  S.W.,  and,  according 
to  the  Memoirs  of  the  Geological  Survey ,  extends  from  a 
little  to  the  N.  of  Stockport  to  Talk  o’ th’  Hill,  in  Staf¬ 
fordshire,  a  distance  of  about  30  miles.  In  the  more 
northern  part  of  its  course  superficial  evidence  of  its  ex¬ 
istence  is  either  exceedingly  scanty  or  entirely  wanting, 
owing  to  the  thickness  of  the  glacial  drift  deposits  which 
characterise  the  district  through  which  it  passes  ;  but  as 
it  approaches  Macclesfield  there  are  slight  indications  at 
the  surface  of  its  presence,  and  as  it  continues  south  of 
this  town  the  superficial  evidence  gradually  becomes 
greater  and  more  definite.  Hfere  there  are  considerable 
eminences  on  the  western  side  of  it,  consisting  of  triassic 
strata  not  obscured  by  glacial  drift ;  and  hence  the  fault 
itself  becomes  visible  at  the  surface. 

Between  Poynton  and  a  locality  about  3  miles  south  of 
Macclesfield  it  is  bounded  on  its  eastern  side  by  the  car¬ 
boniferous  formations  in  succession, — the  two  lower  divi¬ 
sions  of  the  coal-measures  being  most  northern,  next  five 
divisions  of  the  millstone  grits,  and  below  these,  more  to 
the  south,  the  Yoredale  Rocks  ;  and  it  is  in  the  latter  rocks 
that  the  greatest  amount  of  disturbance  has  arisen  from 
it,  in  consequence  of  the  fadt  that  they  are  constituted  not 
of  thick,  compadt  masses  of  sandstone,  but  of  compara¬ 
tively  thin  beds  alternating  with  bands  of  shale.  In  this 
locality,  in  and  around  Ratcliffe  Wood,  there  is  a  large 
number  of  sedtions,  both  natural  and  artificial,  extending 
for  several  hundred  yards  to  the  eastern  side  of  the  fault, 
and  after  examining  them,  and  taking  note  of  the  dip  in 
each  case,  it  is  easily  seen  that  the  greatest  confusion 
exists  among  the  strata  :  small  faults  are  very  numerous, 
and  often  prove  themselves  to  be  great  obstacles  to  the 
quarrying  operations  there  carried  on  ;  and  contortions  of 
the  beds,  varying  from  only  2  or  3  feet  to  several  yards  in 
extent,  abound  in  all  diredtions.  It  is  in  the  fissures  pro¬ 
duced  by  the  disturbance  of  the  beds  in  this  locality  that 
the  mineral  which  I  intend  to  describe  in  this  paper  is 
found. 

II.  Description  of  Section. 

The  quarrying  at  Ratcliffe  Wood  is  carried  on  chiefly 
in  tunnels,  formed  by  the  excavation  of  the  beds  of  rock 
which  are  best  adapted  for  the  purposes  to  which  the  stone 
is  applied,  namely,  repairing  and  making  roads.  Some 
months  ago  the  quarrymen  met  with  a  fault  which  cut  off 
the  bed  of  rock  that  they  were  following,  and  in  attempting 
to  find  again  this  lost  stratum  on  the  other  side  of  the  hill 
they  opened  a  sedtion  nearer  to  the  Red  Rock  Fault ;  and 


it  was  here  that  I  first  noticed  the  oxide  of  manganese, 
early  in  December  last. 

This  is  the  nearest  sedtion  to  the  fault  now  exposed  in 
that  locality, — with  the  exception  of  comparatively  un¬ 
important  exposures  in  the  brooks  running  through  the 
wood, — and  is  probably  not  more  than  30  or  40  yards  from 
it.  As  this  is  a  very  interesting  sedtion,  apart  from  its 
mineral  charadteristics,  since  it  shows  the  effedt  of  the  force 
exerted  during  the  produdtion  of  the  great  fault,  a  some¬ 
what  brief  description  of  it  may,  perhaps,  be  not  out  of 
place  at  this  point. 

The  principal  opening  is  about  30  feet  in  length  and 
20  feet  in  height,  but  from  the  other  small  sedtions  around 
it  many  more  details  of  the  stratification  can  be  obtained. 
The  diredtion  of  all  these  sedtions  is  nearly  at  right  angles 
to  the  fault,  namely,  E.  and  W. 

The  lowest  bed  exposed  consists  of  variegated  soft  shale, 
in  small  flakes  (dip  590 — io~  E.  of  N.)  ;  above  this  is  a 
stratum  of  sandstone,  5  feet  in  thickness,  containing 
abundance  of  Mn02  in  the  many  fissures  which  traverse 
it,  and  it  is  a  noticeable  fadt  that  in  the  lower  portion  of 
the  sedtion  there  is  a  larger  quantity  of  the  mineral  than 
in  the  upper  portion  ;  next  is  a  bed  of  variegated  soft  shale, 
7  feet  in  thickness,  in  flakes,  and  similar  in  nature  to  the 
bed  underlying  the  sandstone  previously  mentioned  :  the 
remainder  of  the  sedtion  consists  of  alternating  bands  of 
shale  and  sandstone,  much  broken  and  contorted,  and 
14  feet  thick,  which  gradually  become  more  and  more  bent 
until  they  reach  a  position  nearly  5  feet  above  the  under¬ 
lying  bed  of  shale,  when  a  stratum  of  sandstone,  8  inches 
thick,  undergoes  three  decided  bends, — in  one  case  a  com¬ 
plete  break.  This  sandstone,  like  all  the  other  beds  in  the 
sedtion,  has  been  shattered  into  small  angular  fragments, 
and  into  the  cracks  thus  formed  mineral  matter  has  been 
introduced  by  the  percolation  of  water.  Many  of  the 
smaller  fragments  have  again  been  cemented  together  by 
oxide  of  iron,  as  the  cracks  surrounding  them  had  not 
separated  the  adjoining  portions  of  rock  far  asunder,  while 
the  walls  of  the  larger  fissures  are  only  coated  with  oxide 
of  iron  and  argillaceous  matter,  or,  in  the  upper  part  of 
the  sedtion,  with  oxide  of  manganese,  and  are  not  firmly 
united  together. 

Above  this  contorted  bed  of  sandstone  the  alternating 
layers  of  rock  are  similarly  disturbed  for  a  thickness  of 
about  7  feet,  when  the  arrangement  of  the  beds  becomes 
very  obscure,  and  a  little  above  this  the  series  assumes  a 
nearly  vertical  dip. 

The  general  appearance  of  the  sedtion  shows  that  the 
contortions  of  the  series  have  been  produced  by  a  slip, 
most  probably  at  the  time  when  the  Red  Rock  Fault  was 
formed.  This  is  evident  not  only  from  the  disturbed  beds 
lying  between  two  series,  which  have  been  very  little  bent, 
but  also  from  the  peculiar  appearance  of  the  layer  of  shale 
beneath,  and  the  confused  mass  of  broken  sandstone  above. 
In  the  underlying  shale  there  are  two  or  three  very  thin 
seams  of  carbonaceous  matter,  which  are  rendered  rather 
conspicuous  by  their  dark  colour  :  these  are  curiously  con¬ 
torted,  having  been  completely  twisted  in  no  less  than  four 
places,  the  interior  of  the  folds  being  occupied  by  confused 
masses  of  variously  coloured  crushed  shale. 

III.  Occurrence  and  Properties  of  the  Mn02. 

The  most  typical  specimens  of  oxide  of  manganese 
(wad)  are  to  be  obtained  from  the  fissures  in  the  lower  bed 
of  sandstone  in  the  sedtion  just  described.  Here  it  occurs 
in  considerable  quantity,  and  is  in  a  very  accessible  place. 
The  walls  of  the  cavities  produced  by  the  Assuring  of  the 
rock  are  covered  with  a  layer  of  the  mineral,  never  more 
than  \  inch  in  thickness,  which  is  not  at  all  smooth  on  the 
exterior,  but  has  the  appearance  of  soot  adhering  to  the 
side  of  a  chimney :  this  form  is  caused  by  a  pellet-like 
strudture  assumed  by  the  substance.  The  layer  appears 
to  cover  all  the  walls  of  the  cavities  equally,  not  becoming 
perceptibly  thicker  on  the  lower  sides,  and  not  altering  in 
appearance  in  different  parts. 

But  the  most  peculiar  and  charadteristic  feature  of  the 
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wad  in  this  sandstone  is  its  occurrence  in  miniature 
columns,  joining  the  two  opposite  walls  of  the  cavities, 
and  in  long  slender  threads,  stretching  in  all  directions 
over  the  rough  surface  of  the  mineral  incrustation.  So 
far  as  I  have  been  able  to  ascertain,  none  of  these 
columns  or  threads  are  perfectly  solid,  but  are  all  pierced 
longitudinally  by  a  canal,  which  is  often  situated  not  quite 
in  the  centre;  in  some  cases  this  is  so  large  that  the  sur¬ 
rounding  oxide  of  manganese  becomes  very  thin,  and  a 
delicate  tube  is  formed,  while  in  man}'  specimens  the 
calibre  is  so  small  that  the  perforation  can  only  be  seen 
on  close  examination.  The  columns  and  threads  are  not 
all  straight,  but  many  are  bent  in  various  directions,  and 
not  unfrequently  branched,  the  axial  canals  in  all  cases 
being  preserved  throughout  the  bifurcations. 

These  interesting  structures  in  external  appearance  are 
rough  and  dull,  but  cross-seClions  exhibit  a  very  distinct 
resinous  lustre.  The  size  of  the  columns  is  not  great, 
their  diameter  never  exceeding  £th  of  an  inch,  and  their 
length  being  seldom  much  more  than  one  inch ;  the 
tubular  threads  are  sometimes  four  or  five  inches  long, 
but  their  diameter  is  very  much  less  than  that  of  the 
columns,  few  of  them  having  a  section  greater  than 
inch  across. 

To  account  for  the  formation  of  these  columns  and 
threads  appears,  at  first  sight,  a  somewhat  difficult  matter, 
but  after  carefully  taking  into  consideration  the  position 
of  the  mineral  and  the  nature  of  its  surroundings,  an 
explanation  is  afforded  which  has  been  definitely  proved 
to  be  correCf  by  Mr.  Dale,  of  Macclesfield. 

The  position  which  the  greater  part  of  the  oxide  of  man¬ 
ganese  occupies  is  about  14  feet  from  the  surface,  a  depth 
to  which  the  roots  and  rootlets  of  the  surrounding  wood 
are  able  to  penetrate  by  means  of  the  numerous  cracks  in 
the  strata.  Rootlets  are  to  be  seen  in  the  fissures  in  many 
parts  of  the  section,  and  in  those  which  are  lined  with 
oxide  of  manganese  they  are  especially  abundant.  They 
stretch  across  the  cavities,  and  traverse  the  surface  of  the 
black  mineral  in  all  directions ;  and  after  closely  searching 
for  some  time,  it  is  possible  to  find  specimens  to  illustrate 
all  stages  of  the  conversion  of  these  organic  bodies  into 
columns  and  threads  of  oxide  of  manganese. 

Many  of  the  rootlets,  probably  in  their  first  stages  of 
decomposition,  have  assumed  a  reddish  or  unnatural 
brownish  colour ;  others,  in  a  later  stage,  exhibit  minute 
patches  of  the  black  oxide  studding  their  surface,  appear¬ 
ing  as  if  affeCted  by  a  black  mildew ;  others  are  almost 
entirely  covered  with  the  incrusting  mineral ;  while,  in 
the  final  stage,  the  whole  of  the  organic  matter  has  dis¬ 
appeared.  In  short,  the  rootlets  are  completely  pseudo- 
morphosed  into  hydrated  dioxide  of  manganese  by  the 
action  of  the  decomposing  plant  tissue  upon  a  solution  of 
some  manganese  salt. 

These  faCts  are  interesting  as  showing  that  the  deposi¬ 
tion  of  oxide  of  manganese  is  still  taking  place,  or,  at 
least,  did  take  place  until  the  section  was  opened.  There 
is  now  no  perceptible  percolating  water,  even  in  the  most 
rainy  weather,  but  the  mineral  is  at  all  times  moist. 

With  regard  to  these  oxide  of  manganese  pseudomorphs, 
it  appears  that  very  few  cases  of  the  alteration  of  organic 
matter  into  this  mineral  have  been  recorded.  This  oxide 
is  not  mentioned  in  Phillips’s  “  Mineralogy,”*  in  the  list 
of  minerals  said  to  occur  as  petrifactions,  but  is  referred 
to  in  the  “  Erster  Nachtrag  zu  den  Pseudomorphosen,” 
by  Blum.  Wiser  has  described  a  fossil  consisting  of 
black  oxide. of  manganese,  which  he  stated,  in  1842,  +  to 
be  the  first  instance  on  record  of  this  mineral  occurring  in 
a  petrifaction  ;  and  again,  in  18514  he  mentioned  a  frag¬ 
ment  of  an  ammonite  from  Gonzen,  near  Sargans  (Swit¬ 
zerland),  which  was  fossilised  in  the  same  manner. 
Neither  of  these  cases,  however,  can  be  regarded  as  quite 
similar  to  the  pseudomorphism  of  the  rootlets,  since  it  was 
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not  the  truly  organic  matter  that  was  mineralised,  but 
the  surrounding  chiefly-inorganic  shell. 

The  mineral  itself,  as  found  in  the  bed  of  rock  in  the 
section  at  Ratcliffe  Wood  as  already  described,  is  of  a 
bluish-black  colour  when  freshly  obtained,  but  assumes  a 
browner  tint  on  exposure  :  its  hardness  is  less  than  1.  It 
is  easily  crushed  into  powder  between  the  fingers,  and 
has  a  characteristic  crispness.  When  heated  in  a  closed 
tube  water  is  evolved,  and  under  the  blowpipe  it  is  in¬ 
fusible.  Its  streak  is  of  a  dark  yellowish-brown  colour. 

A  quantitative  analysis  of  the  mineral  gave  the  follow¬ 
ing  as  its  percentage  composition  : — 

MnOa  =  33-634 

Fe203=  g'375 
A1202  =  22'QI3 
Si02  =  16-815 
Water =  i7'237 


99'974 

This  analysis  probably  does  not  show  the  exaCt  composi¬ 
tion  of  the  pure  mineral,  since  it  is  almost  impossible  to 
obtain  a  sufficient  quantity  entirely  free  from  the  surround¬ 
ing  argillaceous  matter. 

IV.  Distribution  of  Mn02  in  Ratcliffe  Wood. 

So  far  as  I  am  yet  aware,  there  is  only  one  other  spot 
in  Ratcliffe  Wood  where  oxide  of  manganese  is  to  be  seen 
occurring  in  the  same  form  as  the  mineral  in  the  section 
previously  described.  This  is  a  few  hundred  yards  to  the 
east  of  the  latter,  and  the  deposit  exhibits  not  only  the 
same  peculiarities  but  others  which  render  it  even  more 
interesting.  Here,  as  in  the  previously  mentioned  case, 
the  mineral  occurs  both  as  an  incrustation  and  pseudo- 
morphic  after  rootlets  ;  but  it  is  also  in  many  parts  covered 
with  a  thin  layer  of  a  white,  translucent,  crystalline 
mineral — a  highly  hydrated  phosphate  of  alumina  with  a 
proportion  of  slicate — which,  besides,  mineralises  rootlets 
in  an  analogous  manner  to  the  oxide  of  manganese. 

In  this  same  section,  too,  there  is  exposed  a  lenticular 
mass,  4  ft.  6  in.  long  and  3  in.  in  greatest  thickness,  which 
is  black,  earthy,  and  moist,  and  evolves  chlorine  on  treat¬ 
ment  with  hydrochloric  acid.  It  is  situated  in  the  midst 
of  shales,  and  most  of  the  small  fissures  for  some  distance 
beneath  it  are  filled  with  black  oxide  of  manganese. 

The  oxide  of  manganese  occurs  in  many  other  fissures 
in  and  around  Ratcliffe  Wood,  but  nowhere  so  abundantly 
as  in  the  sections  referred  to  in  this  paper.  The  most 
widely  spread  form  is  a  thin  black  film,  not  sufficiently 
thick  to  exhibit  to  the  unassisted  eye  any  pellet-like 
structure,  as  is  the  case  with  the  mineral  described  above. 
Such  a  film  is  to  be  seen  in  some  of  the  fissures  in  almost 
every  section  in  the  wood,  and  the  faCt  that  the  oxide  does 
not  occur  in  larger  quantities  cannot  be  owing  to  the 
circumstance  that  there  are  no  cracks  exposed  so  large  as 
those  in  which  it  is  found  in  pellets,  miniature  columns, 
and  threads,  but  in  consequence  of  its  scarcity  in  the 
stratum  from  whence  it  was  derived ;  for  in  one  quarry 
there  are  two  faults  which  produce  cavities  and  fissures  of 
a  much  larger  size,  and  yet  these  are  well  filled  with 
brown  iron  ore  with  a  comparatively  small  amount  of 
Mn02. 

In  the  Triassic  strata,  on  the  E.  side  of  the  Red  Rock 
Fault,  this  mineral  occurs  not  only  as  an  infiltration-pro- 
duCt,  but  also  as  a  part  of  the  cementing  material  of  certain 
thin  beds  of  the  sandstone. 

V.  References  to  Descriptions  of  Deposits  of  Hydrated 

Mn02. 

On  referring  to  Bischoff’s  “Chemical  Geology”*  an 
enumeration  of  instances  recorded  before  1854  of  the 
occurrence  of  deposits  of  hydrated  oxide  of  manganese  is 
to  be  found.  Here  no  less  than  six  cases  are  mentioned. 

During  the  repair  in  1840  f  of  a  water  channel  hewn  in 

*  Vol.  i.,  pp.  160,  161,  Edit.  1854. 
t  Journal  fiir  prakt,  Chem.,  vol,  21. 
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the  rock  in  the  neighbourhood  of  Nurnberg,  an  immense 
mass  of  hydrated  oxide  of  manganese  was  discovered.  A 
spring  near  the  Cape  of  Good  Hope,  whose  waters  have  a 
temperature  of  no°  F.,  is  said  to  deposit  in  the  discharge 
channel  a  very  thick  incrustation  of  the  same  mineral, 
extending  to  some  distance  from  the  spring.*  A  minera.l 
spring  at  Carlsbad,  depositing  a  mass  resembling  man- 
ganite,  has  been  described  by  Kersten.  Braconnet  ex¬ 
amined  and  described  in  i82if  a  precipitate  of  oxide  of 
manganese  found  in  the  outlets  of  the  springs  of  Luxeuil. 
A  deposit  of  the  same  mineral  from  the  water  in  a  mine 
at  Freiberg  has  been  analysed  by  Kersten  and  described 
in  the  “  Archives  fur  Mineralogie,  &c.”  (vol.  16),  and  in 
this  journal,  also,  Nogerrath  has  given  an  account  of  the 
nature  and  occurrence  of  the  manganese  ores  in  the 
Hundsriick,  and  in  Soonwald,  on  the  left  bank  of  the 
Rhine. 

VI.  Associated  Minerals. 

The  most  important  minerals  associated  with  the  oxide 
of  manganese  in  the  strata  of  Ratcliffe  Wood,  besides  the 
phosphate  of  alumina  already  mentioned,  are  brown  iron 
ore,  calc  spar,  pearl  spar,  iron  pyrites,  and  zinc  blende. 
The  brown  iron  ore  occurs  in  thin  incrustations,  in  fibrous 
stalaClitic  masses,  and  in  hollow  spheres  which  have, 
especially  on  the  inner  side,  a  very  peculiar  lustre.  The 
calcite  occurs  in  a  crystalline  state  in  small  fissures  in 
almost  every'  section,  and  is  found  crystallised  occasionally 
in  the  form — JR.  and  the  combinations — JR.  16R.  The 
pearl  spar  occurs  in  many  fissures  beautifully  crystallised 
in  the  form  — ^R  ;  it  is  tinged  with  oxide  of  iron,  and  the 
crystal  faces  are  bent  in  the  characteristic  manner.  Iron 
pyrites  occurs  abundantly,  often  perfectly  crystallised  ; 
and  zinc  blende  is  found  in  small  masses  scattered  among 
the  crystals  of  calcite  and  pearl  spar. 

VII.  Conclusion. 

Oxide  of  manganese  occurs  in  many  places  in  the  other 
Yoredale  strata  of  the  distridt,  but  nearly  always  in  very 
small  quantities.  It  also  occurs  widely  spread  throughout 
the  overlying  Millstone  Grits  ;  in  these  strata  it  forms 
dendritic  markings  radiating  from  the  fissures  in  the  rock, 
and  constitutes  a  portion  of  the  cementing  material  in 
many  of  the  concretions. 

In  the  sandstones  of  the  coal  measures,  also,  oxide  of 
manganese  forms  part  of  the  cementing  material  in  many 
of  the  concretionary  strudtures. 

In  fadt,  careful  observations  would  probably  show  that 
oxide  of  manganese  is  quite  as  widely  distributed  as  oxide 
of  iron,  the  only  difference  being  that  the  former  mineral 
generally  occurs  in  defined  patches  and  in  comparatively 
■small  quantities.  The  distributing  causes  seem  to  have 
aCted  as  universally  with  the  one  mineral  as  with  the  other, 
but  in  the  case  of  the  manganese  only  small  amounts 
■were  concerned,  while  in  the  case  of  the  iron  there  was  an 
almost  unlimited  supply. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  ot  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdotnadaires  des  Seances,  de  V Academic 
des  Sciences.  No.  19,  May  8,  1882. 

Effedts  produced  in  a  Vacuum  by  the  Current  of 
Gramme  Machines. — MM.  Jamin  and  G.  Maneuvrier. 
— The  effedts  are  those  of  batteries  with  an  intensifica¬ 
tion  due  to  the  enormous  tension,  and  those  of  the  coil 
with  the  intensification  which  results  from  a  greater  quan- 

*  L'Institut,  1844, 
t  Ann.  de  Chim,  et  de  Phys.,  1821. 


tity  of  electricity.  When  the  vacuum  reached  about 
12  m.m.  the  light  began  to  spring  out  not  in  the  form  of 
a  luminous  arc  confined  between  the  points,  but  from  all 
parts  of  the  carbons  with  the  ordinary  aspeCt  of  the  effiuve 
in  a  Geissler’s  tube  ;  each  of  them  showed  at  once  the 
appearances  which  charadterise  the  two  poles  with  the 
coil.  The  carbons  are  heated  to  whiteness  in  their  entire 
length,  and  become  volatilised.  The  receiver  is  filled 
with  a  blue  gas,  which  gradually  deepens  almost  to  the 
colour  of  indigo.  The  vapours  then  condense  on  the 
.  sides  of  the  receiver,  rendering  them  opaque,  and  termi¬ 
nating  the  experiment.  The  deposit  colledted  resembles 
very  finely-divided  carbon,  and  dissolves  in  nitric  acid  with 
effervescence  and  incandescence.  The  nature  of  this  car¬ 
bonaceous  matter  is  under  examination. 

General  Considerations  on  Apparatus  for  Pre¬ 
venting  Conflagrations  or  Pyroscopes. — A.  Ledieu. — 
The  author,  after  criticising  several  devices,  suggests  the 
following :  He  interposes  in  a  single  circuit  a  cylinder  of 
a  material  at  once  insulating  and  not  brittle.  This 
cylinder  is  filled  with  a  liquid  not  easily  liable  to  eleCtro- 
lisation,  and  possessing  a  good  conductive  power  which 
increases  with  the  temperature.  At  each  extremity  of 
the  cylinder  there  is  a  compact  plug  of  tow,  through  which 
penetrates  a  platinum  rheophore  connected  with  one  of 
the  wires  of  the  circuit.  The  author  recommends  alcohol 
for  the  liquid  in  question. 

Report  upon  M.  Bechamp’s  Memoir  on  the  Albu- 
menoids. — This  report  does  not  admit  of  abstraction. 

Polarisation  of  Electrodes  and  the  Conductivity  of 
Liquids. —  E.  Bouty. —  The  conductivity  of  the  liquid 
remains  constant,  in  spite  of  the  variety  of  electrolytic 
reactions  of  which  the  electrodes  may  become  the  seat. 
This  conductivity  is  always  greater  than  that  possessed 
individually  by  the  solution  of  any  one  of  the  elements  of 
the  mixture  at  the  degree  of  dilution  existing  in  the 
liquid.  Consequently  the  molecules  of  each  of  the  mixed 
salts  take  part  in  the  transportation  of  the  electricity,  even 
when  only  one  of  the  metals  is  deposited  at  the  negative 
electrode.  The  polarisation  of  the  positive  electrode 
may  generally  be  neglected.  The  polarisation  of  the 
negative  electrode,  very  slight  for  currents  of  mean  density, 
increases  rapidly  in  either  direction,  and  tends,  for  each 
mixture,  to  a  fixed  limit. 

Magnetic  Variations  of  Magnetised  Rods  during 
Storms. — G.  de  Lalagade. — Lightning,  even  ata  distance, 
has  a  real  aCtion  upon  the  magnetism  of  magnetic  rods, 
though  the  influence  under  ordinary  circumstances  is 
neither  strong  nor  rapid  enough  to  be  indicated  by  the 
needle  of  the  compass. 

The  Composition  and  the  Volume  Equivalent  of 
Pernitric  Acid. — P.  Hautefeuille  and  J.  Chappuis. — The 
researches  of  the  authors  lead  them  to  assign  to  this  com¬ 
pound  the  formula  N06  =  4  volumes. 

ACtion  of  Potassa  upon  Lead  Oxide. — A.  Ditte. — ■ 
Anhydrous  lead  oxide  presents  two  distinct  crystalline 
forms.  In  one  it  is  of  a  rose-red,  crystallising  in  cubes, 
or  in  solids  derived  from  that  form.  In  the  other  it 
appears  in  elongated  rhomboidal  laminae  or  needles  formed 
by  the  grouping  of  such  laminae.  Its  colour  may  be  a 
greenish  yellow  bordering  upon  white,  pure  yellow,  or 
greenish  yellow  of  different  shades,  and  deep  green  almost 
black.  Its  density  varies  from  g'i6gg  to  9’8835.  At  a 
slight  rise  of  temperature  all  these  crystals  become  red, 
whilst  the  red  crystals  require  to  be  strongly  heated 
before  losing  permanently  their  colour, 

Chromium  Phosphate  and  its  Utilisation  in  Che¬ 
mical  Analysis  and  in  Industry. — A.  Carnot. — Chro¬ 
mium  is  always  determined  either  as  green  oxide  or  as 
lead  or  barium  chromate.  It  may  also  be  exactly  deter¬ 
mined  as  phosphate,  and  this  method  is  often  convenient. 
On  boiling  a  solution  of  a  salt  of  chromium  slightly 
acidified,  to  which  has  been  added  an  alkaline  phosphate 
and  sodium  acetate,  the  whole  of  the  chromium  is  precipi* 
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tated  as  phosphate.  This  method  succeeds  both  with  the 
green  and  the  violet  salts,  chlorides  and  sulphates,  and 
with  the  acetates,  but  not  with  the  oxalates.  It  is  also 
suitable  for  alkaline  chromates,  but  in  this  case  the  adtion 
of  the  phosphoric  acid  must  be  combined  with  that  of 
sodium  thiosulphate  (hyposulphite),  which  adts  as  a  re¬ 
ducing  agent.  The  solution  of  chromate,  to  which  is 
added  a  sufficient  quantity  of  phosphoric  acid  or  of  a 
phosphate,  then  of  acetate,  and  lastly  of  hypophosphite, 
and  which  has  been  slightly  acidified,  is  boiled  for  about 
an  hour  ;  it  deposits  all  the  chromium  as  phosphate, 
with  a  little  sulphur  derived  from  the  hyposulphite.  The 
phosphate  precipitated  is  a  green  hydrate.  It  may  be 
washed  with  boiling  water,  or,  preferably,  with  hot  solu¬ 
tions  first  of  ammonium  acetate  followed  by  ammonium 
nitrate.  On  calcination  it  turns  grey,  and  contains 
chromic  oxide  in  the  proportion  of  51 '86  percent.  In 
former  researches  on  the  determination  of  aluminium 
( Comptes  Rendus,  July  18,  1881),  the  author  has  shown 
that  alumina  can  be  exadtly  separated  from  chrome  by 
converting  the  latter  into  an  alkaline  chromate,  acidifying 
the  solution  slightly  with  acetic  acid,  and  adding  an 
excess  of  sodium  phosphate.  The  mixture  is  boiled  and 
filtered  to  separate  the  aluminium  phosphate.  When  this 
is  done,  it  is  easy  to  determine  the  chromium  by  pouring 
into  the  liquid  hyposulphite,  and,  if  needful,  a  further 
quantity  of  alkaline  phosphate,  and  boiling.  The  precipi¬ 
tate  of  chromium  phosphate  is  then  washed,  ignited,  and 
weighed.  The  same  reaction  is  capable  of  industrial 
application.  It  yields  an  insoluble  green  colouring- 
matter,  which  retains,  when  dry,  a  very  fine  shade,  and 
may  be  used  in  painting  in  place  of  the  dangerous  com¬ 
pounds  of  arsenic  and  copper.  This  colour,  which  is  per- 
pedtly  inoffensive,  may  also  be  used  in  dyeing,  as  the  in¬ 
soluble  green  phosphate  may  be  produced  in  the  fibre. 

New  Carbo-silicated  Compounds.— A.  Colson. — By 
heating  to  bright  redness  silicon  along  with  lamp-black 
strongly  compressed,  the  author  has  obtained  compounds 
answering  to  the  formulae  SiC2  and  SiC302. 

Homologous  and  Isomeric  Rosanilines.  —  MM. 
Rosenstiehl  and  Gerber. — The  authors  consider  that  there 
exists  a  series  of  six  rosanilines.  The  differences  be¬ 
tween  any  two  consecutive  terms  of  this  series  are  slight. 
In  a  general  manner,  as  the  molecule  becomes  more  com¬ 
plicated,  the  hydrochlorate  becomes  more  soluble  in 
water,  crystallises  less  readily,  and  dyes  wool  a  violet-red, 
which  approaches  more  and  more  to  a  violet.  The  base 
becomes  more  soluble,  the  boiling-point  of  the  carbon 
rises,  and  substitutions  are  effected  less  readily.  The 
adtion  of  aniline,  which  in  the  first  terms  produces  valuable 
blue  colours,  becomes  less  marked,  the  quantity  of  am¬ 
monia  evolved  decreases,  and  the  colouring-matters  ob¬ 
tained  dye  violet-blues. 

Composition  of  Ash  emitted  by  Vesuvius,  Feb.  25, 
1882. — L.  Ricciardi. — The  sample  is  black,  rich  in  small 
crystals  of  leucite,  and  fragments  of  augiteand  magnetite. 
It  is  in  great  part  magnetic,  and  when  moistened  reddens 
litmus. 

Antiseptic  Properties  of  Salicylic  Acid. — E.  Robinet 
and  H.  Pellet. — The  authors  pronounce  salicylic  acid  a 
very  efficacious  antiseptic. 


Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 

No.  x,  May  6,  1882. 

£  New  Eledtric  Lamp. — M.  Solignac. — This  paper  can¬ 
not  be  intelligibly  reproduced  without  the  accompanying 
illustrations. 

Relation  between  the  Electromotive  Force  of  the 
Battery  and  the  Calories  of  Decomposition  of 
Water. — Dr.  D.  Tommasi. — The  author  points  out  a  re¬ 
markable  difficulty.  On  the  one  hand,  it  is  known  that 
in  order  to  decompose  a  molecule  of  water  into  its  ele¬ 
ments  69  calories  are  required,  and  that  consequently  any 


adtion  which  does  not  liberate  this  quantity  of  heat  is  in¬ 
capable  of  decomposing  water.  On  the  other  hand,  water 
may  be  decomposed  by  means  of  excessively  feeble  cur¬ 
rents.  Either,  therefore,  the  thermic  data  are  false,  or 
the  true  cause  of  the  polarisation  of  the  eledtrodes  is  not 
yet  known.  The  former  supposition  being  inadmissible, 
there  must  be  in  the  phenomena  of  polarisation  something 
which  has  escaped  observation.  With  a  De  la  Rive  con¬ 
denser,  a  Daniell  element  incapable  of  decomposing  water 
decomposes  it  so  as  to  give  off  18  to  20  c.c.  of  gas  per 
minute.  The  condenser  does  not  in  any  manner  change 
the  nature  of  the  chemical  readtion  of  the  Daniell  element, 
nor  consequently  its  eledtromotive  force.  The  supple¬ 
mentary  calories  are  produced  by  the  formation  of  zinc 
sulphate,  which  in  case  of  the  condenser  is  doubled. 


Annales  ds  la  Societe  des  Sciences  Industrielles  de  Lyon. 
No.  4,  1881. 

Inconveniences  arising  from  Certain  Industrial 
Residues  as  regards  Public  Health. — M.  Vanderpol. 
— The  author  points  out  the  injurious  adtion  of  sulphates, 
especially  gypsum,  in  contadt  with  organic  matter  and  the 
carbonic  acid  of  the  atmosphere. 


Moniteur  Scientifique ,  Quesneville. 

May,  1882. 

Foreign  Patents. — A  list  of  chemical  patents,  chiefly 
German. 

The  Methods  of  Quinquaud  for  the  Determination 
of  Urea. — C.  Arnold. — The  result  of  the  author’s  re¬ 
searches  is  that  Quinquaud’s  method,  as  well  as  other 
processes  for  the  determination  of  urea  by  means  of 
sodium  hypobromite,  is  entirely  unfit  for  analyses  requir¬ 
ing  scientific  exadtness. 

Metallurgy  of  Copper  by  the  Moist  Way. — Dr. 
Sterry  Hunt. — From  the  Chemical  News. 

Determination  of  Small  Quantities  of  Arsenic  in 
Sulphur. — H.  Schaeppi. — Already  noticed. 

Carbonic  Oxide :  its  Poisonous  Action  and  its 
Presence  in  Houses. — M.  Gruber. — The  author  con¬ 
siders  that  there  is  a  grade  of  dilution  below  which  this 
gas  ceases  to  be  dangerous.  Foder’s  test — the  redudtion 
of  palladium  chloride — renders  it  possible  to  detedt  a  pro¬ 
portion  of  carbonic  oxide  in  the  air  four  times  smaller 
than  what  is  sufficient  to  exert  a  poisonous  adtion.  M, 
Gruber  has  not  succeeded  in  detedting  this  gas  in  the  air 
of  rooms  heated  with  iron  stoves. 

Note  on  the  Determination  of  Nitric  and  Nitrous 
Acids  as  Ammonia. — A.  Guyard  (Hugo  Tamm). — 
Already  inserted. 


MEETINGS  FOR  THE  WEEK. 

Monday,  June  5th. — Society  of  Chemical  Industry,  8  “On  Turpen* 
tine — its  Nature  and  Adulteration,”  by  Pro¬ 
fessor  Armstrong.  “  On  Testing  of  Chimney 
Gases,”  by  W.  J.  Lovett.  “Estimation  of 
HC)  Free  and  Combined  in  Chimney  Gases,” 
by  G.  E.  Davis. 

-  Royal  Institution,  5.  General  Monthly  Meeting. 

Tuesday,  6th. — Royal  Institution,  3.  “Digestion,”  by  Professor' 
A.  Gamgee. 

Wednesday,  yth.— Geological,  8. 

.  b  stctri  c&l  •  8. 

Thursday,  8th.— Royal  Institution,  3.  "The  Metals,”  by  Professor 
Dewar. 

Friday  gth. — Royal  Institution,  8.  1  Excitability  of  Plants,”  by 

Prof.  Burdon  Sanderson,  at  g. 

-  Quekett  Microscopical  Club,  8. 

-  Astronomical,  8. 

Saturday,  10th. — Royal  Institution,  3.  "Poetry  and  its  Literary 
Forms,”  Professor  D.  Masson. 

-  Physical,  3.  “  Experiments  on  Vibration,”  D.  F. 

Stanley.  “  On  a  Wind  Integrator,”  by  Walter 
Bailey. 
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I  have  made  a  series  of  daily  analyses  in  duplicate  of  air 
colledted  at  this  place  for  six  months  beginning  with 
January  1,  1880,  and  one  for  six  months  and  twenty  days, 
beginning  October  i,  1880.  The  samples  of  air  were 
colledted  in  bottles  with  well-fitting  glass  stoppers.  A 
few  drops  of  solution  of  potassium  hydrate  being  put  into 
the  bottle,  this  was  set  in  the  open  air,  and  the  air  in  the 
bottle  displaced  by  sufficient  aspiration,  the  observer 
keeping  at  a  little  distance  to  the  leeward  side.  The 
stopper  was  then  put  in  place  and  wet  with  the  potassium 
hydrate  by  inverting  the  bottle  and  turning  the  stopper. 
Experiment  showed  that  it  was  possible  to  keep  samples 
for  many  days  in  this  way  with  the  certainty  that  they 
remained  unchanged. 

A  mercury  pump  was  used  to  withdraw  the  sample  from 
the  bottle.  A  rubber  stopper  was  used  to  make  the  needed 
connexion  with  the  pump.  Experiment  showed  that  this 
rubber  in  contact  with  the  alkaline  solution  does  not 
absorb  more  than  a  hundredth  per  cent  of  oxygen  from 
the  air  in  the  bottle  in  twenty  times  the  period  during 
which  it  was  in  contadt  with  the  air  used  in  the  analysis. 
The  pump  discharged  the  air  into  a  jar  standing  over 
mercury  in  the  laboratory  trough  of  the  apparatus  for 
analysis. 

This  jar  being  lowered,  together  with  the  cistern,  over 
the  re-curved  capillary  end  of  the  eudiometer  tube,  a 
certain  quantity  of  air  was  taken  into  this  tube.  This 
quantity  was  measured  approximately  by  using  a  journey¬ 
man  pressure  tube  having  a  small  bore.  The  quantity 
used  was  almost  always  the  same,  and  occupied  from  470 
to  475  millimetres  in  length  of  the  eudiometer  tube,  when 
the  pressure  on  it  was  that  of  a  column  of  mercury  of  this 
same  length. 

This  quantity  was  then  measured  accurately  with  the 
standard  pressure  tube.  This  had  a  Jolly  point  in  the 
vacuum  at  the  level  of  the  zero  of  the  graduation  on  the 
eudiometer  tube,  which  zero  was  at  the  top  of  the  tube. 
The  level  of  the  mercury  in  the  standard  pressure  tube 
being  never  permitted  to  vary  more  than  a  fraction  of  a 
millimetre,  its  vacuum  was  found  to  remain  constant  and 
unimpaired.  When  the  mercury  in  it  had  been  put  in 
connection  with  the  mercury  in  the  eudiometer,  and  its 
upper  level  had  been  brought  to  the  Jolly  point  by  the  use 
of  a  fine  adjustment,  the  level  of  the  mercury  in  the  eudio¬ 
meter  was  read  with  a  microscope  magnifying  fifty  dia¬ 
meters,  and  provided  with  an  eye-piece  micrometer.  By 
this  arrangement,  when  everything  was  prepared,  it  was 
possible  to  verify  the  contact  at  the  Jolly  point,  to  read 
the  thermometer  to  the  hundredth  of  a  degree,  and  to  read 
the  level  of  the  mercury  in  the  eudiometer,  in  less  than 
ten  seconds.  Uncertainty  as  to  the  actual  temperature  at 
the  instant  of  final  reading  was  in  this  way  mostly 
avoided.  This  reading  microscope  is  carried  on  a  vertical 
cylinder  which  is  solidly  attached  to  the  firm  iron  tripod 
which  supports  the  whole  apparatus.  On  this  cylinder  the 
mounting  of  the  microscope  can  be  clamped  at  the  re¬ 
quired  height.  The  microscope  is  then  made  to  give 
distinct  vision  of  the  graduation  on  the  surface  of  the 
eudiometer.  This  graduation  consists  of  lines  not  more 
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than  the  eight-thousandth  of  an  inch  wide,  cut  with  a 
diamond.  No  errors  exist  amounting  to  the  hundredth  of 
a  millimetre  in  the  parts  of  the  graduation  which  have 
been  used  in  these  analyses.  When  distinct  vision  is 
obtained  of  the  graduation,  a  fine  adjustment  moves  the 
microscope  vertically  till  the  terminal  lines  of  the  eye-piece 
micrometer  coincide  with  two  lines  of  the  graduation  on 
the  eudiometer.  If  now  the  horizontal  focussing  move¬ 
ment  carries  the  microscope  forward  about  half  an  inch 
towards  the  eudiometer,  the  microscope  will  give  distinct 
vision  of  the  meniscus  in  the  tube,  and  its  level  can  be 
read  by  the  divisions  of  the  eye-piece  micrometer,  which 
represent  the  divisions  on  the  surface  of  the  tube  carried 
forward  optically  into  its  interior.  It  would  be  easy  to 
show  how  far  the  use  of  such  an  arrangement  is  superior 
to  that  of  a  cathetometer  for  the  purpose  in  hand,  in  accu¬ 
racy,  in  rapidity,  and  in  simplicity  of  reduction  for  expan¬ 
sion  of  the  scale. 

The  measured  quantity  of  air  was  next  transferred  to  a 
jar  standing  over  mercury  in  the  laboratory  trough. 

A  quantity  of  hydrogen  amounting  to  about  63  per  cent 
of  the  air  taken  was  next  measured  approximately,  and 
added  to  the  air  in  the  jar.  This  amount  was  always  the 
same,  so  that  any  errors  which  were  a  function  of  the  quan¬ 
tity  of  hydrogen  should  be  constant  in  amount,  and  should 
not  therefore  affeCt  the  differences,  of  the  analyses.  63  per 
cent  was  used  in  order  that  the  last  and  first  readings  of 
volume  might  be  made  with  the  same  position  of  the 
reading  microscope. 

After  the  air  and  hydrogen  had  had  time  thoroughly  to 
mix  they  were  transferred  back  to  the  eudiometer,  mea¬ 
sured,  expanded,  exploded,  and  again  measured.  The 
expansion  was  always  the  same.  In  the  transfers  men¬ 
tioned  there  is  absolutely  no  possibility  of  loss  or  of  ad¬ 
mixture  by  leakage  except  by  gross  carelessness.  The 
only  place  where  leakage  could  take  place  is  the  stop-cock 
at  the  top  of  the  eudiometer.  This  stop-cock  was  speci¬ 
ally  made  for  this  place,  and  has  not  yet  been  found  to 
leak,  though  it  has  been  tested  for  ten  minutes  against  an 
internal  vacuum  before  or  after  each  analysis. 

Two  coincident  readings  were  obtained  for  each  mea¬ 
surement,  though  the  result  was  always  calculated  from 
the  last  reading.  To  secure  accurate  determinations  of 
temperature,  the  eudiometer  and  pressure  tubes  are 
enclosed  in  a  box  with  plate-glass  front  and  back,  contain¬ 
ing  about  10  litres  of  distilled  water.  This  is  vigorously 
stirred,  except  at  the  instant  of  reading  the  microscope, 
by  means  of  a  current  of  air  from  a  condensing  pump 
driven  by  power.  I  have  had  no  difficulty  in  getting  the 
required  two  coincident  readings  in  half  a  minute  when 
the  thermometer  was  rising;  but  when  the  thermometer 
is  falling,  the  difficulty  in  getting  a  reading  of  the  thermo¬ 
meter  which  shall  really  represent  the  temperature 
is  enough  to  make  work  very  vexatious,  for  an  error  oi  a 
hundredth  of  a  degree  in  the  difference  of  temperature  at 
two  measurements  in  the  same  analysis  is  close  upon  the 
limit  of  allowance. 

Great  care  has  been  taken  to  obtain  hydrogen  of  suffi¬ 
cient  purity.  In  the  earlier  analyses  a  Bunsen’s  decom¬ 
posing  cell  of  the  common  form  was  used.  It  then  often 
happened  that  the  analysis  made  with  the  first  hydrogen 
obtained  after  an  interval  of  rest  would  give  results 
showing  a  deficiency  of  oxygen  of  about  a  hundredth  of 
one  per  cent.  Often  analyses  had  to  be  rejected  until  the 
cell  was  freed  from  compounds  of  hydrogen  with  zinc  or 
carbon,  which  had  been  produced  by  local  adtion  at  the 
surface  of  the  zinc.  Finally,  a  cell  was  construdted  which 
could  be  every  morning  connedted  with  the  air-pump  and 
exhausted  of  hydrogen,  so  as  to  remove  these  compounds 
of  hydrogen  with  zinc  or  carbon,  whether  they  had  risen 
through  the  liquid  or  were  still  adherent  to  the  zinc  plate 
or  dissolved  in  the  dilute  acid.  The  cell  had  a  mercury 
stop-cock  which  interposed  a  barometric  column  against 
the  leakage  of  air  into  the  cell ;  but  for  additional  security, 
the  hydrogen  coming  from  it  passed  through  several 
I  inches  of  adtive  platinum-black.  In  this  way  I  have  now 


A  ccurate  and  Rapid  A  nalysis  of  A  ir. 


METHOD  FOR  ACCURATE  AND  RAPID 
ANALYSES  OF  AIR.* 

By  EDWARD  W.  MORLEY,  M.D.,  Ph.D., 
Hurlburt  Professor  of  Chemistry  in  Western  Reserve  College. 


*  From  the  American  Chemical  Journal,  vol.  iii.,  No.  4. 
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secured  a  supply  of  hydrogen  which  probably  never  occa¬ 
sions  a  difference  of  a  five-hundredth  of  one  per  cent  in 
two  analyses  of  the  same  sample.  Experiment  shows 
that  hydrogen  may  safely  be  left  standing  over  mercury  in 
a  clean  bell-glass  for  a  long  time.  I  have  left  two  samples 
for  eleven  weeks,  which  samples  then  were  used  in  a 
duplicate  analysis  of  a  sample  of  air  against  a  duplicate 
analysis  of  the  same  sample  made  with  two  samples  of 
hydrogen  just  from  the  decomposing  cell.  Hydrogen  was 
therefore  sometimes  used  which  had  stood  for  a  few  days. 
Duplicate  analyses  were  always  made  with  different 
samples  of  hydrogen. 

It  may  be  observed  that  the  corresponding  measurements 
of  different  analyses  were  made  under  identical  conditions. 
The  calibration  error,  and  the  error  caused  by  the  imperfect 
parallelism  of  the  reading  microscope  in  its  different  posi¬ 
tions,  therefore,  disappear  from  the  differences  of  the 
analyses  of  different  samples.  The  same  is  true  of  the 
error  caused  by  the  production  of  water  in  the  eudiometer 
between  the  second  and  third  measurements  in  each  ana¬ 
lysis.  No  correction  has  been  applied  for  this  error, 
because  the  distribution  of  the  water  above  and  below  the 
meniscus  cannot  be  easily  determined.  The  amount  of 
water  adhering  to  the  interior  of  the  eudiometer  before  the 
commencement  of  an  analysis  has  also  been  made  always 
approximately  the  same.  This  has  been  accomplished  by 
producing  a  vacuum  in  the  eudiometer  after  the  analysis, 
and  the  letting  the  mercury  rise  in  it  with  a  determinate 
velocity :  when  the  eudiometer  is  clean  considerable  uni¬ 
formity  is  thus  obtained. 

In  making  observation  as  accurate  as  is  required  for  my 
purpose,  it  is  very  important  to  keep  the  interior  of  the 
eudiometer  very  clean.  A  little  irregularity  in  the  film  of 
water  through  which  the  meniscus  is  seen  will  spoil  the 
reading.  My  eudiometer  tube  is  cemented  into  a  brass 
fitting  which  rests  in  a  seat  ground  for  it  in  the  bottom  of 
the  enveloping  box  mentioned  above.  The  eudiometer  can 
be  disconnected,  removed,  washed  with  caustic  potash 
and  shot,  rinsed  out  with  dust-free  distilled  water,  and 
replaced  ready  for  analysis,  in  an  hour.  The  accurate 
fitting  of  the  ground  seat  makes  it  possible  to  restore  the 
zero  of  the  graduation  on  the  tube  to  the  same  level 
within  the  two-hundredth  of  a  millimetre,  without  even 
the  bestowal  of  any  thought  on  the  matter.  With  this 
facility  the  eudiometer  has  been  kept  sufficiently  clean  for 
accurate  reading. 

It  is  of  course  possible  that  the  mean  of  all  my  analyses 
with  the  new  apparatus  is  affected  with  a  measurable 
constant  error,  though  no  measurable  error  has  yet  been 
traced  to  any  assignable  source.  But  it  is  certain  that 
the  differences  in  the  means  for  different  periods  are 
affected  with  but  very  small  errors.  During  the  most 
favourable  conditions  under  which  I  have  used  the  appa¬ 
ratus,  taking  seventy  minutes  for  each  pair  of  analyses  of 
the  same  sample,  the  mean  error  of  a  single  analysis  was, 
for  half  a  month,  less  than  the  thousandth  part  of  1  per 
cent.  Having  commonly  to  work  at  odd  times,  and  more 
rapidly  than  this,  the  accuracy  attained  has  been  less  ; 
but,  for  the  whole  seven  hundred  and  eighty-eight  analyses 
made  with  it,  the  mean  error  of  a  single  analysis  has  been 
less  than  the  two  hundred  and  eightieth  of  one  per  cent. 
If,  then,  two  samples  of  air  differ  by  one-fiftieth  of  one  per 
cent  in  their  contents  of  oxygen,  the  fadt  of  a  difference 
can  be  detedted  with  a  degree  of  probability  nearly 
approaching  certainty,  at  an  expenditure  of  time  not  ex¬ 
ceeding  one  hour  for  each  sample. 


Length  of  the  Sparks  from  the  Discharge  of  an 
Electric  Condenser. — E.  Villari. — On  discharging  a 
condenser  and  causing  it  to  produce  a  spark  or  two,  the 
length  of  the  former  is  not  equal  to  the  sum  of  the  lengths 
of  the  latter,  and  the  sum  of  the  lengths  of  the  sparks 
is  not  always  constant.— Comptes  Rendus , 


REMARKS  ON  TABLES  FOR  THE 
REDUCTION  TO  ZERO  OF  THE  MEASURED 
VOLUMES  OF  GASES.* 

(Abstract.) 

By  EDWARD  W.  MORLEY,  of  Hudson,  Ohio, 


The  tables  of  Bunsen,  Sutton,  and  others,  are  too  bulky, 
from  not  adopting  the  form  in  which  all  logarithmic  tables 
are  now  printed. 

Many  are  also  clumsy,  giving  seven  decimal  places  of 
the  logarithm.  Four  places  give  as  much  accuracy  as  the 
manipulation  requires  in  any  but  the  most  refined  work  : 
five  places  more  than  equal  the  accuracy  of  the  best  work 
in  gas  analysis. 

All  tables  for  the  purpose  give  a  logarithm  to  be  sub¬ 
tracted  from  the  sum  of  the  logarithms  of  the  volume  and 
tension  observed.  The  computer,  therefore,  has  mentally 
to  take  the  arithmetical  complement  of  the  tabular 
number,  in  order  then  to  add  the  three  logarithms  in  one 
operation.  But  such  tables,  being  intended  for  this  one 
purpose  only,  ought  to  give  this  complement  by  inspec¬ 
tion. 

All  tables  at  present  published  use  the  coefficient  of 
the  absolute  expansion  of  air.  For  refined  work,  a  second 
and  even  a  third  correction  is  then  necessary,  with  a 
second  and  third  tabular  number.  But  by  using  the 
coefficient  of  the  apparent  expansion  of  air,  under  the 
conditions  of  measurement  in  analysis,  the  whole  correc¬ 
tion  can  be  computed  in  a  single  operation,  and  with  but 
a  single  tabular  number.  The  same  table  may  be  used 
for  ordinary  work,  for  its  use  involves  no  more  labour  than 
that  of  any  other  table. 

For  the  most  refined  work,  there  have  to  be  taken  into 
account  the  cubical  expansion  of  the  eudiometer,  the 
linear  expansion  of  the  scale  on  which  pressure  is 
measured,  and  the  inequality  of  the  degrees  of  the  mer¬ 
cury-in-glass  thermometer.  We  should  therefore  use,  for 
the  computation  of  tables  for  the  purpose  mentioned,  the 
coefficient  of  expansion  of  air  added  to  that  of  mercury 
and  diminished  by  the  sum  of  the  cubical  expansion  of 
the  eudiometer  and  of  the  linear  expansion  of  the  scale. 
This  gives  the  coefficient  for  a  degree  of  the  ideal  air 
thermometer,  and  must  now  be  multiplied  by  the  factor 
which  will  reduce  the  degrees  of  the  air  thermometer  to 
those  of  the  mercury  thermometer. 

Since  the  nature  of  the  glass  of  which  a  given  mercury 
thermometer  is  made  affects  this  factor,  it  is  best  to  deter¬ 
mine  the  joint  effedt  of  this  fadtorand  of  the  corredtion  for 
errors  in  calibration  of  the  given  thermometer  by  a  simple 
process  which  gives  very  satisfactory  results.  A  con¬ 
venient  volume  of  air  is  measured  at  a  temperature  near 
freezing-point.  The  same  volume  is  also  measured  at 
about  10°,  20°,  and  300.  The  corresponding  temperatures 
are  carefully  observed,  but  the  apparent  volumes  are 
computed  without  reduction  to  zero.  The  table  for  tem¬ 
perature  corrections  is  now  computed  with  that  coefficient 
which  will  reduce  the  apparent  volumes  at  the  three 
higher  temperatures  to  the  volume  at  the  lower  tempera¬ 
ture.  This  coefficient  will  be  different  in  the  different 
intervals,  partly  owing  to  errors  of  calibration,  and  partly 
to  the  inequalities  of  a  perfedt  mercurial  thermometer. 
With  such  a  table  computed  for  a  given  thermometer, 
reductions  may  be  made,  even  when  another  thermometer 
is  used,  with  more  accuracy  than  when  the  reductions  are 
made  from  a  table  which  does  not  regard  the  difference 
between  the  degrees  of  the  mercury  and  of  the  air  ther¬ 
mometer,  and  with  far  more  accuracy  than  when  the  re¬ 
ductions  are  made  from  a  table  which  regards  only  the 
absolute  expansion  of  air. 


*  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  vol.  xxix.,  Boston  Meeting. 
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THE  COST  OF  ELECTRIC  LIGHTING  BY 
INCANDESCENCE. 

By  WILLIAM  CROOKES,  F.R.S.,  &c. 

The  following  letter  appeared  in  the  Times  of  June  5th, 
1882  : — 

Sir, — For  more  than  six  months  I  have  had  the  principal 
reception  rooms  in  this  house  almost  exclusively  lighted  by 
incandescent  eledtric  lamps,  the  eledtricity  being  generated 
on  the  premises ;  and  as  so  many  different  opinions  have 
been  given  as  to  the  expense  of  lighting  by  incandescent 
lamps,  some  saying  that  eledtricity  is  many  times  more 
expensive  than  gas,  while  others  maintain  that  it  is 
cheaper  than  gas,  the  results  of  my  own  private  experience 
in  eledtric  lighting  may  not  be  without  interest. 

The  dynamo  machine  —  a  small  Biirgen — is  driven 
by  a  3i-horse  power  Otto  gas  engine,  which  under  favour¬ 
able  circumstances  will  develop  5-horse  power.  Owing 
to  the  absolute  necessity  which  exists  in  a  private 
house  in  this  neighbourhood  that  there  should  be 
no  smell  of  unconsumed  gases  and  no  noise  of  ma¬ 
chinery  either  in  the  house  or  out  in  the  street  to 
annoy  my  neighbours,  it  became  necessary  to  add 
silencing  chambers  to  the  air  inlet  and  the  exhaust 
pipe,  and  to  carry  the  produdts  of  combustion  high 
up  on  to  the  roof.  The  obstrudtions  thus  put  in  the 
way  of  the  free  working  of  the  engine  necessarily  affedt 
the  horse-power,  so  that  when  a  further  dedudtion  is  made 
for  the  power  absorbed  in  running  the  machinery  when  no 
eledtricity  is  being  generated,  I  find  I  have  not  more  than 
two  horse-power  available  for  theprodudtion  of  eledtricity. 
This  is  far  from  sufficient  to  drive  the  dynamo  machine 
to  its  full  power,  therefore  I  lose  greatly  in  efficiency 
both  in  the  engine  and  the  dynamo  machine.  However, 
I  have  only  to  deal  with  the  fadts  as  they  show  themselves 
in  my  experience.  The  total  necessary  expense  of  the 
installation  has  not  exceeded  ^300,  including  wiring  the 
house  and  making  the  lamps,  although  the  adtual  expense 
to  me  has  been  much  more,  as  I  had  to  excavate  and 
build  underground  rooms  for  the  machinery.  Where 
stables  or  outbuildings  are  available,  or  if  a  little  noise  is 
not  prohibited,  a  less  expense  will  give  more  available 
eledtricity,  and  where  steam  power  can  be  used  the  cost 
will  be  diminished  fourfold.  The  gas  engine  requires 
five  minutes’  attention  every  day  to  fill  the  oil  cups  and 
start  it.  Once  started,  it  will  go  on  without  attention  for 
six  or  eight  hours.  It  is  overhauled  and  cleaned  once  a 
week ;  an  engineer  does  this  on  a  Saturday  afternoon,  at 
a  cost  of  2s.  6d. 

The  maximum  eledtric  current  which  I  can  get  is  it *5 
amperes  through  an  external  resistance  of  12  ohms.  The 
lamps  fed  by  the  current  are  distributed  as  follows  : — 

In  the  library  I  have  ten  20-candle  lamps ;  in  the 
dining  room  I  have  ten  20-candle  lamps  ;  in  the  drawing 
room  I  have  a  cluster  of  twenty-one  4-candle  lamps 
in  an  eledtrolier  in  the  centre  of  the  room,  and  six  20- 
candle  lamps.  One  or  two  lamps  are  in  other  parts  of  the 
house  ;  the  total  number  of  lamps  about  the  house  being 
about  50.  I  cannot,  however,  have  this  number  alight  at 
once,  as  the  machine  as  at  present  driven  will  not  feed  so 
many.  It  is,  however,  sufficient  to  light  any  two  rooms 
perfedtly,  and  the  third  partially. 

Switches  are  placed  in  cupboards  in  each  room,  so  as  to 
turn  any  desired  combination  of  lamps  off  and  on.  Main 
keys,  cutting  off  the  whole  of  the  current  at  once,  are 
placed  in  the  engine  room,  and  also  in  my  laboratory  at 
the  place  whence  the  main  wires  diverge  to  the  different 
rooms. 

Owing  to  inexperience  in  adjusting  the  strength  of 
the  current  to  the  kind  of  lamp  used,  and  to  the  variety 
of  systems,  &c.,  I  was  then  testing,  the  breakages  during 
the  first  three  months  were  somewhat  numerous.  For 
the  last  three  months,  however,  since  passing  the  experi¬ 
mental  stage  and  settling  down  to  a  definite  system,  I  have 


used  lamps  made  by  myself,  and  during  this  time  only 
one  lamp  has  gone. 

The  gas  burnt  in  the  engine  when  the  machine  is  feed¬ 
ing  its  maximum  number  of  lamps  (twenty-two  20  candle 
lamps)  is  about  550  cubic  feet  in  five  hours,  costing,  at 
3s.  2d.  per  thousand,  is.  gd.  Assuming  that  the  light  is 
required  on  an  average  five  hours  a  night  all  the  year 
round,  this  would  come  to  £ 2  gs.  a  month,  or  £31  17s. 
per  annum. 

To  obtain,  not  an  equal  amount  of  light,  but  a  fairly 
good  light  from  gas,  to  replace  this  amount  of  eledtric  light, 
would  take  30  gas-burners,  each  burning  5  feet  per  hour,  or 
750  cubic  feet  in  five  hours,  costing  2s.  4^d.,  or  £2  6s.  6d. 
per  month,  or  £43  4s.  6d.  per  annum. 

The  expenses,  therefore,  per  month  stand  as  follows ; — 

Electricity — 

Gas  consumed  in  engine  .,  ..  ..£2  g  o 

Engineer  once  a  week  to  clean  and  oil 

machinery . o  10  o 


2  ig  o 

Lighting  by  gas  alone  . 3  6  6 

Balance  in  favour  of  eledtricity  per  month  076 

Or  per  annum . £4  17  6 

I  have  here  charged  only  the  current  expenses, 
Stridtly  speaking,  I  ought  to  charge  interest  and  wear 
and  tear,  but  these  are  more  than  counter-balanced  by 
the  incidental  advantages  of  eledtric  lighting.  With  it  the 
ceilings  do  not  get  blackened,  the  curtains  are  not  soiled 
with  soot  and  smoke,  the  decorative  paint  work  is  not 
destroyed  or  the  gilding  tarnished,  the  bindings  of  books 
are  not  rotted,  the  air  of  the  room  remains  cool  and  fresh 
and  is  not  vitiated  by  the  hot  fumes  from  burnt  or  semi- 
burnt  gas,  while  fire-risk  is  almost  annihilated,  as  no 
lucifers  are  used,  and  the  lamps  are  high  up  out  of  reach. 

In  the  above  statement  I  have  compared  eledtricity  with 
gas  as  an  illuminating  agent.  This  is  giving  gas  an  unfair 
advantage.  The  twenty-one  eledtric  lamps  in  my  drawing¬ 
room  do  not  replace  gas  jets,  but  wax  candles,  whilst  the 
incandescent  lamps  in  the  dining-room  replace  candles 
and  oil  lamps.  The  adtual  expense  of  these  per  night 
comes  to  three  or  four  times  the  cost  of  eledtric  illu¬ 
mination. 

Moreover,  I  am  producing  my  eledtricity  at  an  extra¬ 
vagantly  dear  rate.  The  dynamo  machine  works  only 
about  half  power,  and  this  greatly  reduces  its  efficiency  ; 
while  Messrs.  Crossley  tell  me  that  a  consumption  of 
over  100  feet  of  gas  per  hour  ought  to  give  me  double  the 
power  I  get  out  of  the  engine  ;  and  doubtless  it  would  do 
so  were  it  not  for  the  back  pressure  produced  by  the 
silencing  boxes. 

When  eledtricity  is  laid  on  to  our  houses  as  gas 
is,  all  these  extra  expenses  and  difficulties  will  disappear; 
and  if,  as  I  hope  I  have  shown,  eledtricity,  heavily 
handicapped  as  it  is  in  a  private  house,  compares 
favourably  with  gas  even  in  the  matter  of  cost,  it  will 
necessarily  be  far  cheaper  than  gas  when  it  is  supplied 
wholesale  from  a  central  station. — I  am,  &c., 

William  Crookes. 

7,  Kensington  Park  Gardens, 

London,  W.,  June  1st,  1882, 


Existence  of  Lithia  and  Boric  Acid  in  Notab 
Proportions  in  the  Water  of  the  Dead  Sea. — M 
Dieulefait. — In  1  c.c.  of  Dead  Sea  water  there  is  a  quan¬ 
tity  of  lithia  sufficient  to  show  the  spedtrum  of  this  sub¬ 
stance  at  least  a  thousand  times.  The  same  water  con¬ 
tains  also  so  much  boracic  acid  that  it  can  be  pradtically 
recognised  in  the  produdt  of  a  single  c.c.  of  this  water 
Hence  the  author  infers  that  the  present  waters  of  the 
Dead  Sea  are  the  residues  of  an  inland  sea  analogous  to 
the  Caspian  or  the  Karabogahz.— Comptes  Rendus . 
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NOTES  ON  THE  DETERMINATION  OF 
PHOSPHORIC  ACID. 

By  CARL  MOHR. 

Joulie’S  method  for  determining  the  compounds  of  phos¬ 
phoric  acid  soluble  in  ammonium  citrate  prescribes  the 
volumetric  estimation  of  the  ammonium-magnesium  phos¬ 
phate  with  a  solution  of  uranium.  The  precipitate  is  to 
be  dissolved  in  dilute  nitric  acid,  the  solution  slightly 
supersaturated  with  ammonia,  and  the  precipitate  re¬ 
dissolved  in  dilute  acetic  acid.  This  method  of  treatment 
introduces  into  the  solution  too  large  a  quantity  of  neutral 
ammoniacal  salts,  which  are  known  to  have  a  retarding 
effedt  on  the  appearance  of  the  final  reaction  with  potas¬ 
sium  ferrocyanide.  It  is  also  known  that  large  quantities 
of  neutral  calcium  and  alkaline  salts  have  the  same  dis¬ 
turbing  influence,  rendering  the  results  always  too  high. 
It  is  hence  of  great  importance,  in  determinations  with 
uranium,  to  keep  within  the  boundaries  which  were  ob¬ 
served  in  standardising  the  solution.  This  state  of  affairs 
has  led  the  author  to  obtain  a  double  standard  for  his 
uranium  solution  ;  the  one  for  solutions  poor  in  lime,  such 
as  superphosphates,  Mejillone’s  guano,  &c. ;  and  the  other 
for  solutions  rich  in  lime,  like  the  marl  phosphates.  The 
differences  are  not  very  considerable,  but  still  enough  to 
have  a  noticeable  effedt  in  the  result.  Thus  for  super¬ 
phosphates  x  c.c.  of  the  uranium  solution  represented 
o'ooqi  phosphoric  acid,  but  for  marl  phosphates  only 
o'oo39  grm. 

The  author  has  undertaken  to  determine,  by  a  series  of 
comparative  experiments,  the  influence  of  combined  am¬ 
monia  in  titrating  ammonia-magr.esium  phosphate  with 
uranium,  and  also  to  decide  in  how  far  this  ammonium 
compound  has  a  retarding  adtion  upon  the  appearance  of 
the  final  readtion.  For  this  purpose  he  prepared  a  solution 
of  pure  calcium  phosphate  in  dilute  nitric  acid.  In  one 
series  of  experiments  portions  of  10  c.c.  of  this  solution 
were  mixed  with  sodium  acetate  and  titrated  with  ura¬ 
nium.  In  the  second  series  the  lime  was  thrown  down 
with  ammonium  oxalate,  and  the  phosphoric  acid  with 
magnesia.  In  both  series  equal  quantities  of  uranium 
solution  would  be  consumed  if  the  ammonium  compound 
had  no  disturbing  influence. 

In  diredt  titration  the  average  quantity  of  uranium 
solution  consumed  was  9^46  c.c.  If  the  phosphoric  acid  was 
precipitated  as  ammonio-magnesium  phosphate,  dissolved 
and  titrated,  the  average  was  g’37. 

These  experiments  prove  that  there  is  a  sufficient 
agreement  between  the  two  processes  if  in  using  the 
second  or  indiredt  method  the  precaution  is  adopted  of 
allowing  the  precipitate  and  filter  to  stand  for  some  time 
in  a  warm  place,  so  that  the  free  ammonia  of  the  washing 
water  may  evaporate. 

In  vol.  xix.,  p.  150,  of  the  Zeitschrift,  the  author  has 
communicated  a  process  for  determining  phosphoric  acid 
with  uranium  in  presence  of  iron.  This  process  he  has 
since  then  frequently  proved,  and  can  recommend  it  to 
technical  analysts  as  accurate.  The  procedure  suggested 
is  found  tedious  and  disadvantageous,  so  that  he  has  felt 
induced  to  adopt  a  modification.  In  his  original  memoir 
he  proposed  to  throw  down  the  ferruginous  solution  of 
phosphate  partially  with  uranium,  and  then  to  add  so 
much  potassium  ferrocyanide  as  suffices  for  transforming 
the  ferric  phosphate.  This  transformation  is  often  in¬ 
complete  if  but  little  iron  oxide  is  present,  as  in  animal 
charcoal  and  guano.  It  is  hence  every  way  better  to 
throw  down  the  iron  with  potassium  ferrocyanide  before 
precipitating  the  phosphoric  acid.  Filtration  is  in  either 
case  unnecessary.  Instead  of  precipitating  the  iron  with 
pulverised  potassium  ferrocyanide,  as  directed  in  the 
author’s  first  memoir,  he  prefers  a  5  per  cent  solution, 
which  is  introduced  into  a  small  bulb-pipette  drawn  out 
below  to  a  fine  orifice.  To  regulate  the  outflow  of  the 
liquid  a  glass  tap  is  adapted  below  the  bulb. 

When  precipitating  a  ferruginous  phosphatic  solution  it 
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is  needful  to  ascertain  previously  how  many  drops  of  the 
ferrocyanide  solution  are  necessary.  The  solution  is 
dropped  in  till  a  drop  of  the  liquid  gives  a  faint  reddish 
or  brown  colouration.  To  a  second  portion  there  are 
added  one  or  two  drops  fewer,  and  it  is  ascertained  by  a 
second  test  with  uranium  solution  if  the  precipitation- 
point  has  been  reached.  It  is  necessary  to  count  the 
drops  exactly.  In  metallurgical  or  mining  establishments 
where  ores  of  the  same  class  are  always  examined,  a 
single  determination  of  the  number  of  drops  is  sufficient 
to  show  how  much  ferrocyanide  solution  is  always  to  be 
used  for  the  precipitation  of  the  iron. — Zeitschrift  fur 
Analyt.  C hemie. 


ON  THE 

ALKALINITY  OF  POTASSIUM  MONOCHROMATE 

AND  ON  THE 

TRUE  COLOURING-MATTER  OF  LITMUS. 

By  M.  RICHTER. 

Potassium  monochromate  in  solution  reads  upon  turmeric 
and  litmus  like  an  alkali.  This  fad  is  the  more  remark¬ 
able  as  it  is  a  neutral,  well-crystallised  salt,  and  its  be¬ 
haviour  in  other  respedts  cannot  be  harmonised  with 
alkalinity.  This  alkalinity  may  be  explained  either  as 
due  to  a  mechanical  admixture,  derived  from  the  prepara¬ 
tion  of  the  salt,  or  to  a  peculiarity  of  a  chemical  nature 
and  essential  to  the  existence  of  the  compound,  or  to  the 
oxidising  adtion  of  chromic  acid. 

Of  these  three  views  the  third  has  been  proved  by  the 
author,  by  means  of  very  simple  experiments.  The  first 
has  been  refuted  by  the  following  experiment : — Pure 
potassium  monochromate  was  dissolved  in  water  and  pre¬ 
cipitated  with  alcohol  six  times  in  succession,  by  which 
process  any  caustic  alkali  would  be  removed,  since 
potassium  hydroxide  is  soluble  in  alcohol.  The  salt, 
after  being  thus  purified,  readted  as  before  strongly  alka¬ 
line.  The  alkalinity  is  therefore  due  only  to  the  behaviour 
of  the  chromic  acid  as  an  oxidising  agent.  To  determine 
this  point  litmus,  turmeric,  and  phenol-phthaleine  were 
applied  comparatively.  The  solution  of  the  salt  gave, 
with  the  red  colour  of  the  litmus,  a  green  mixed  colour, 
and  with  red  litmus  paper  a  blue-green.  Turmeric  tindlure 
and  paper  were  turned  to  a  permanent  dark  red-brown. 
Solution  of  phenol-phthaleine  and  paper  saturated  there¬ 
with  remained  unaffedted.  But  if  a  trace  of  alkali  was 
added  to  the  monochromate  the  well-known  intense  red 
colouration  of  phenol-phthaleine  was  at  once  apparent. 
This  indicator  is  decidedly  preferable  to  the  others. 

Herewith  a  proof  is  furnished  that  potassium  mono¬ 
chromate  does  not  exert  an  alkaline  readtion  in  the  first 
moment,  as  in  this  case  the  readtion  of  phenol-phthaleine 
would  appear,  but  the  alkalinity  is  first  produced  by  the 
influence  of  the  chromic  acid  upon  the  colouring-matter. 
The  author  advances  here  two  suggestions  which  both 
seem  very  hazardous,  as  further  research  is  needed  to  give 
a  positive  result. 

1.  The  chromic  acid  oxidises  the  colouring-matter  so  as 

to  produce  coloured  compounds. 

2.  In  the  oxidation  of  the  colouring-matter  the  chromate 

is  decomposed,  and  caustic  alkali  is  liberated,  which 
adts  upon  the  colours. 

The  former  hypothesis  is  preferable  if  the  adtion  of  the 
chromate  is  kept  in  view.  If  red  litmus  paper  is  spotted 
with  a  solution  of  the  chromate  it  turns  green  at  the 
edges.  In  other  words,  the  chromic  acid  oxidises  the  red 
colour  to  a  blue  compound,  which  forms  a  green  with  the 
yellow  colour  of  the  excess  of  the  salt4  The  blue  litmus 
is  therefore  a  produdt  of  the  oxidation  of  the  red,  which 
must  be  regarded  as  the  original  colouring-matter. 

Another  proof  that  the  blue  is  a  compound  derived  from 
I  the  red  is  already  known,  If  blue  litmus  solution  is  pre- 
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served  in  a  closed  bottle  the  liquid  loses  its  blue  colour 
and  acquires  a  reddish  tint.  If  poured  upon  a  plate,  so 
that  the  air  has  everywhere  access,  the  blue  colour  is  soon 
restored.  The  air  exerts  here,  without  doubt,  an  oxidising 
adtion,  though  less  rapid  and  energetic  than  that  of 
chromic  acid. — Zeitschrift  Jur  Analyt.  Chemie. 


ON  THE 

HYDROSULPI-IATE  OF  NICKEL  SULPHIDE. 

By  M.  H.  BAUBIGNY. 

In  the  adtion  of  sulphuretted  hydrogen  upon  a  solution  of 
nickel  sulphate  the  author  describes  the  progressive  for¬ 
mation  of  the  metallic  sulphide  to  the  existence  of  a  nickel 
sulphide  hydrosulphate,  a  compound  which  in  consequence 
of  its  stability  being  variable  with  the  temperature  and 
the  conditions  of  the  medium  would  adt  by  its  successive 
decompositions  and  reformations,  and  determine  thus  re- 
adiions  which  sulphuretted  hydrogen  alone  cannot  produce 
under  the  same  circumstances. 

It  is  found  on  filtering  a  liquid  in  which  nickel  sulphide 
has  been  thrown  down  by  the  adtion  of  sulpheretted 
hydrogen  that,  if  this  filtration  is  not  effedted  until  the 
sulphide  has  been  deposited,  the  odour  of  the  sulphuretted 
hydrogen  becomes  more  penetrating  on  pouring  upon  the 
filter  the  portion  of  the  liquid  charged  with  suspended 
sulphide.  It  is  therefore  not  surprising  that  the  analysis 
of  this  precipitate,  washed  and  dried,  all  causes  of  apparent 
alteration  being  excluded,  has  never  yielded  results  differ¬ 
ing  from  the  exadt  composition  of  nickel  sulphide,  NiS. 
As  the  hydrosulphate  cannot  be  isolated,  the  author  proves 
its  existence  indiredtly. 

In  one  of  his  experiments  the  excess  of  sulphur  over 
and  above  the  weight  answering  to  the  composition  of 
nickel  sulphide  has  been  as  much  as  14  per  cent.  This 
excess  of  sulphuretted  hydrogen  can  only  exist  in  the 
presence  of  the  nickel  sulphide,  and  it  is  by  no  means  due 
to  a  simple  physical  condensation  by  the  sulphide.  If  the 
same  experiment  is  repeated  with  zinc  the  same  excess  of 
sulphur  is  found.  The  author  has  shown  that  nickel  sul¬ 
phide  adts  chemically  upon  the  solution  of  acid  nickel 
sulphate  in  presence  of  sulphuretted  hydrogen,  whilst  zinc 
sulphide  does  not  adt  in  the  same  conditions  as  nickel 
sulphate,  as  inversely  the  author  shows  that  zinc  is  not 
precipitated  from  a  solution  of  acid  sulphate  in  the  pre¬ 
sence  of  sulphuretted  hydrogen  by  the  metallic  sulphides 
which  throw  down  nickel  under  the  same  circumstances. 
If  nickel  sulphide  and  zinc  sulphide  retain  sulphuretted 
hydrogen  in  consequence  of  simple  condensation,  that  is 
to  say,  in  the  same  physical  state,  both  ought  to  adt  chemi¬ 
cally  in  the  same  manner.  If  they  adt  differently  it  is 
because  there  is  more  than  a  difference  of  physical  state. 
Sulphuretted  hydrogen  forms  with  zinc  sulphide 
and  nickel  sulphide  true  combinations,  i.e.,  hydrosulphates 
of  sulphide.  Experiment  confirms  thus  the  theoretic  pre¬ 
vision  announced  by  M.  Berthelot  relative  to  the  existence 
of  the  hydrosulphates  of  sulphides. 

The  causes  which  govern  these  differences  of  adtion  of 
various  metallic  sulphides  upon  the  solutions  of  the  acid 
salts  of  other  metals  in  presence  of  sulphuretted  hydrogen 
will  be  the  subjedt  of  a  special  memoir. — Comptes  Rendus. 


Laws  of  the  Solubility  of  Carbonic  Acid  in  Water 
under  High  Pressures. — S.  Wroblewski. — The  tempera¬ 
ture  remaining  constant,  the  coefficient  of  saturation  («.£., 
the  quantity  of  gas  measured  in  c.c.  at  zero  and  under 
the  pressure  of  one  atmosphere),  dissolved  in  1  c.c.  of 
water,  increases  much  less  rapidly  than  the  pressure,  and 
tends  towards  a  certain  limit.  If  the  pressure  remains 
constant,  this  coefficient  augments  as  the  temperature 
diminishes. — Comptes  Rendus . 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  June  1, 1882. 

Dr,  Gilbert,  F.R.S.,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time : — 
T.  Hughes,  H.  Jordan,  L.  Reed,  E.  S.  Spalding,  P.  G. 
Sanford,  J.  E.  Stead,  C.  J.  Waterfall. 

The  President  then  called  on  Mr.  Warington  to  read 
a  paper  “  On  the  Determination  of  Nitric  Acid  in  Soils.’’ 
As  to  the  taking  a  sample  of  the  soil,  a  detailed  descrip¬ 
tion  of  which  the  author  promises  to  give  on  a  future 
occasion,  it  is  important  to  sample  the  sub-soil  as  well  as 
the  surface,  and  to  take  the  samples  after  dry  weather. 
Thus  Boussingault,  August  g,  1856,  found  that  after  dry 
weather  the  surface  soil  of  a  kitchen  garden  contained 
nitrogen  as  nitrates  =  29^2  per  million  ;  a  few  weeks  after, 
August  29,  rain  having  fallen,  the  nitrogen  =  i‘2  per 
million  ;  Odtober  10,  after  dry  weather,  the  nitrogen  was 
41*3  per  million.  It  is  necessary  to  dry  the  sample 
speedily,  else  nitrification  proceeds.  Drying  at  ioo°  may 
occasion  a  loss  of  nitrates  in  proportion  to  the  wetness 
and  mass  of  the  soil  and  its  richness  in  organic  matter. 
Drying  at  a  high  temperature  also  greatly  increases  the 
soluble  organic  matter  in  a  soil.  The  plan  adopted  by 
the  author  is  to  break  up  the  soil  to  small  pieces,  place 
these  in  paper  trays,  and  dry  in  a  stove  at  550  (the  tem¬ 
perature  at  which  Schlcesing  and  Muntz  state  that  nitri¬ 
fication  ceases).  Soils  thoroughly  dried  in  dry  air  seem 
to  undergo  very  little  change  by  keeping.  The  method 
commonly  used  to  prepare  an  extradt  of  the  soil  is  to 
shake  500  or  ioooSgrms.  of  soil  with  its  own  or  twice  its 
own  weight  of  water,  and  take  a  known  portion  of  the 
solution  for  analysis.  This  method  is  tedious  and  yields 
a  very  dilute  and  turbid  extradt.  The  author  extradts 
200  to  500  grms.  of  dry  powdered  soil  with  cold  water,  on 
a  vacuum  filter,  until  100  c.c.  have  passed  through.  This 
extradtion  takes  from  ten  to  forty- five  minutes,  and  all 
the  soluble  salts  can  be  extradted  with  the  utmost  ease. 
Thus  7  lbs.  of  dry  powdered  soil,  in  a  column  8  inches 
deep,  were  extradted  with  cold  water.  All  the  chlorides 
and  99  per  cent  of  the  nitrates  present  appeared  in  the 
first  150  c  c.  of  extradt.  In  dry  soil,  if  free  from  fissures, 
a  descending  column  of  water  dissolves  all  soluble  salts 
at  its  lower  edge,  and  pushes  the  solution  before  it  until 
an  area  of  discharge  is  reached  :  thus  the  salts  are  ob¬ 
tained  in  the  form  of  a  concentrated  solution.  If,  on  the 
other  hand,  wet  soil  is  employed,  the  whole  of  the  water 
must  be  expelled  to  obtain  all  the  soluble  salts  present, 
and  a  large  and  dilute  extradt  is  therefore  obtained.  For 
the  analysis  of  the  extradt,  the  Crum-Frankland  process 
was  at  first  employed  ;  the  greater  part  of  the  organic 
matter  has  to  be  removed  by  treating  the  highly  concen¬ 
trated  extradt  from  the  soil  with  strong  alcohol,  the  filtrate 
being  evaporated  to  dryness  and  dissolved  in  a  small 
quantity  of  water.  If  a  drop  of  dilute  hydrochloric  acid 
be  introduced  with  the  purified  soil  extradt  into  the 
shaking  tube,  to  make  the  adtion  on  the  mercury  more 
energetic,  very  fair  results,  if  the  amount  of  nitric  acid  be 
not  too  small,  may  be  obtained.  The  determination  of 
the  nitric  acid  is  nowmade  by  a  modification  of  Schloesing’s 
method,  the  nitric  oxide  being  measured.  When  this 
method  is  used  no  purification  of  the  soil  extradt  is  re¬ 
quired,  and  much  larger  quantities  of  nitrate  may  be 
operated  on.  The  results  obtained  by  this  method  are 
rather  higher  than  those  yielded  by  the  Crum-Frankland 
process. 

The  President  said  that  the  determination  of  the 
nitrogen  in  a  soil  was  of  the  utmost  importance,  but  until 
the  method  of  colledting  a  true  sample  of  the  soil  was 
introduced,  it  was  difficult  to  know  what  the  results  ob« 
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tained  really  represented.  When  at  Rothamsted  a 
balance  of  the  nitrogen  given  to  the  land  as  manure  and 
the  quantity  present  in  the  crops  was  first  struck,  it  was 
found  that  only  one-third  of  it  could  be  accounted  for  in 
the  crops.  It  was  suggested  that  the  excess  accumulated 
in  the  soil,  but  it  has  been  proved  that  this  accumulation 
varied  not  with  the  quantity  of  manure  applied,  but  with 
the  growth  on  the  soil ;  with  a  bad  growth  no  accumula¬ 
tion  took  place.  This  question  as  to  the  ultimate  fate  of 
the  nitrogen  lost  was  one  of  the  greatest  importance  in 
agricultural  chemistry. 

Dr.  Russell  then  read  a  paper  “  On  a  Spectroscopic 
Study  of  Chlorophyll ,”  by  Dr.  Russell  and  Mr.  Lapraik. 
The  authors  have  endeavoured  to  throw  some  light  on 
the  properties  and  nature  of  this  body  by  following  out 
its  spedroscopic  changes.  The  colouring-matter  was 
usually  extracted  by  a  mixture  of  alcohol  and  ether.  By 
chlorophyll  the  authors  mean  the  body  or  bodies  giving  a 
particular  absorption-spedrum,  and  they  have  assumed  that 
a  particular  absorption-spedrum  is  a  complete  identification 
of  a  particular  substance.  In  all  leaves  investigated  by 
the  authors,  chlorophyll  exists,  and  is  extraded  by  alcohol 
and  ether,  the  solution  giving  the  well  known  absorption 
spedrum  of  four  well-marked  bands.  This  substance  is 
exceedingly  sensitive  to  the  adion  of  acids,  a  mere  trace 
of  hydrochloric  acid  altering  the  absorption-spedrum, 
causing  one  band  to  disappear  ;  the  addition  of  a  further 
quantity  of  acid  gives  another  well-marked  absorption- 
spedrum.  The  adion  of  hydrochloric  acid  takes  place  in 
two  stages,  both  charaderised  by  absorption-spedra.  The 
first  is  called  by  the  authors  the  “  half-acid  ”  spedrum  ; 
the  second  the  “acid”  spedrum.  This  adion  is  not 
peculiar  to  hydrochloric  acid,  but  is  also  brought  about 
by  sulphuric  and  nitric  acids.  If  tartaric,  citric,  or  oxalic 
acid  be  used  the  adion  ceases  at  the  half-acid  stage.  The 
same  half-acid  spedrum  can  be  obtained  by  evaporating 
to  dryness  a  solution  of  chlorophyll  at^Bo0,  or  above :  the 
residue  cn  re-solution  gives  the  half-acid  spedrum.  If  a 
chlorophyll  solution  be  precipitated  by  alum,  it  is  converted 
into  the  half-acid  substance,  but  basic  lead  acetate  pre¬ 
cipitates  the  chlorophyll  unchanged.  The  leaves  of  some 
plants,  as  the  vine,  &c.,  yield  such  an  acid  extrad  that  the 
chlorophyll  is  converted  into  the  half-acid  modification ;  by 
adding  calcium  carbonate  during  the  extradion,  a  solution 
of  normal  chlorophyll  is  obtained.  Alkalies  produce  a 
charaderistic  change  in  the  absorption-spedrum  of  chloro¬ 
phyll  ;  all  the  bands  disappear  except  the  well-marked 
band  in  the  red,  which  spreads  to  the  blue.  By  the 
further  adion  of  caustic  potash  or  soda  this  broad 
band  splits  into  two.  The  half-acid  modification  gives 
with  alkalies  a  spedrum  disiind  from  that  just  described. 
The  one-banded  spedrum  produced  by  the  adion  of 
alkalies  can  also  be  obtained  by  precipitating  chlorophyll 
with  copper  sulphate,  washing  the  precipitate  till  free 
from  copper,  drying,  and  dissolving  in  alcohol  and  ether. 
This  one-banded  modification  seems  to  be  most  stable ; 
it  can  be  dissolved  in  strong  sulphuric  acid  and  re-precipi¬ 
tated  unaltered  by  dilution  with  water.  The  authors  have 
also  made  some  experiments  as  to  the  adion  of  light  on  these 
substances.  In  conclusion  the  authors  referred  to  the 
various  tints  of  green  in  young  and  old  leaves,  and  suggest 
that  the  light  tint  might  be  due  to  dilution  of  the  chloro¬ 
phyll. 

Some  photographs,  by  Capt.  Abney,  of  the  various 
absorption-spedra  were  exhibited. 

After  a  short  discussion,  in  which  Dr.  Schunck,  Prof. 
Lankester,  and  Messrs.  Smee  and  Cross  took  part,  the 
Society  adjourned  to  June  15,  when  a  ballot  for  the  elec¬ 
tion  of  Fellows  will  be  held,  and  the  following  papers 
read  : — “Note  on  the  Preparation  of  Amido-/3-naphthol  and 
/3-naphtha-quinone,”  by  C.  E.  Groves;  “On  Haematein  and 
Brazilien,”  by  J.  J.  Hummell  and  A.  G.  Perkin;  “On 
the  Determination  of  Nitric  Acid  as  Nitric  Oxide  by  means 
of  its  Readion  with  Ferrous  Salts,”  Part  II.,  by  R. 
Warington. 
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Spoil's  Encyclopedia  of  the  Industrial  Arts,  Manufactures, 

and  Commercial  Products.  (Division  V.)  Edited  by 

C.  G.  Warnford  Lock,  F.L.S.  London  and  New 

York :  E.  and  F.  N.  Spon. 

We  have  here  the  concluding  part  of  Messrs.  Spon’s 
great  undertaking.  In  the  preface  attention  is  justly 
called  to  the  prominence  which  has  been  given  to  raw 
commercial  produds.  These  are  here  dealt  with  on  a  more 
comprehensive  scale  than  in  any  similar  publication  in  the 
language,  and  the  information  thus  given  cannot  fail  to 
be  valuable  to,  and  valued  by,  a  large  part  of  the  commu¬ 
nity.  The  oils  and  fats,  gums,  resins,  starches,  tanning, 
and  dye-wares  have  been  described  with  remarkable  care 
and  fulness,  and  even  the  less  known — and  for  the  present 
less  important — articles  are  not  overlooked.  Thecomplaint 
is  made,  not  without  a  show  of  reason,  that  the  average 
British  manufadurer  is  ignorant  of  the  needs  of  every  in¬ 
dustry  but  his  own.  Hence  he  is  apt  to  overlook  service¬ 
able  raw  materials,  and  to  be  ignorant  of  possible  modes 
of  utilising  his  refuse  or  waste.  The  profitable  applica¬ 
tion  of  waste  is,  indeed,  a  subjed  which  has  been  in  view 
through  the  entire  work,  and  not  a  few  suggestions  have 
been  thrown  out  in  this  diredion.  We  have,  however, 
sometimes  doubts  whether  the  public  is  not  too  sanguine 
in  its  expedations  of  the  benefits  to  be  derived  from  the 
utilisation  of  waste.  Reference  is  often  made  in  speeches 
and  in  the  press  to  the  benefit  which  the  alkali  manu- 
fadurers  have  derived  from  having  been  compelled  to  con¬ 
dense  their  hydrochloric  acid  instead  of  turning  it  out  into 
the  air ;  but,  in  consequence,  the  supply  of  hydrochloric 
acid  has  become  so  abundant  that  it  is  scarcely  marketable. 
It  has  been  used  in  the  manufadure  of  chloride  of  lime  to 
such  an  extent  that  the  demand  for  that  article  is  nearly 
outstripped  by  the  supply.  Some  one  is  therefore  wanted 
who  can  point  out  a  use  for  this  acid  on  the  spot  where  it 
is  produced.  Before  the  by-produds  and  refuse  of  our 
chemical  works  can  be  profitably  dealt  with  inland,  trans¬ 
port  must  be  much  cheaper  than  it  is.  But  as  Mr.  Peter 
Spence,  of  the  Manchester  Alum  Works,  has  most  ably 
shown,  exorbitant  and  arbitrary  rates  are  charged  by  the 
railway  companies,  who  have  been  foolishly  permitted  to 
get  many  of  the  canals  into  their  hands,  and  thus  do  away 
with  all  chance  of  competition. 

Turning  to  the  various  substances  dealt  with  in  this 
volume  we  notice  a  rather  brief  sedion  on  pigments.  White- 
lead  is  dispatched  in  five  lines,  only  one  of  the  various  pro¬ 
cesses  for  its  manufadure  being  described,  and  that,  too,  in 
the  briefest  manner.  Brown  pigments,  such  as  the  umbers, 
are  omitted  entirely.  Under  yellows  we  miss  cadmium- 
yellow,  so  valuable  for  its  permanence,  and  the  lemon  and 
orange  varieties  of  chromate  of  lead  have  also  been  over¬ 
looked.  The  machinery  for  grinding  paint  is  figured  and 
described  at  considerable  length. 

Pottery  in  its  various  branches  is  discussed  in  an  exten¬ 
sive  article,  which  is  abundantly  illustrated. 

The  sedion  on  “  resinous  and  gummy  substances  ”  is 
one  of  the  longest  in  the  entire  work,  extending  to  up¬ 
wards  of  70  pages.  We  should  think  that  these  two  great 
groups  of  vegetable  produds  had  better  have  been  treated 
separately.  The  distindions  between  gums  and  resins 
are  indeed  pointed  out  in  the  beginning  of  the  article,  but 
as  they  are  afterwards  described  together  alphabetically 
it  is  possible  that  the  reader  will  sometimes  feel  at  a  loss. 
The  tabular  scheme  for  the  detedion  of  true  resins,  gum- 
resins,  and  balsams,  taken  from  Hirschsohn,  will  be  of 
great  utility  in  the  analysis  of  medicines,  varnishes,  and 
other  mixtures  of  organic  matter. 

Common  salt  is  very  ably  treated  from  a  chemical  and 
geological  as  well  as  from  an  industrial  point  of  view. 
We  find  mention  of  the  curious  fad,  that  if  the  whole  of 
the  known  deposits  of  rock-salt  in  the  world  were  to  be 
added  to  the  waters  of  the  ocean  they  would  but  raise  its 
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standard  of  saltness  to  an  insignificant  extent.  The  bulk 
of  rock-salt  which  the  evaporation  of  the  entire  ocean  would 
yield  is  estimated  at  4,419,360  cubic  miles. 

On  the  eastern  coast  of  the  Caspian  a  very  curious 
phenomenon  is  in  progress.  The  Kara  Boghaz  is  an 
estuary  nearly  separated  from  the  main  body  of  the  sea 
by'a  bank  through  which  there  is  an  inlet.  The  evapora¬ 
tion  from  this  gulf  is  so  great  that  a  current  continually 
sets  in  from  the  main  body  of  the  Caspian  ;  and  as  there 
is  no  return  current,  the  water  of  the  gulf  becomes  more 
and  more  saliferous,  and  a  deposit  of  salt  is  in  course  of 
formation.  In  process  of  time  this  gulf  will  be  cut  off 
from  the  Caspian,  and  will  then  be  dried  up  and  become 
an  extensive  deposit  of  salt.  What  renders  this  supposi¬ 
tion  the  more  probable  is  that  there  are  along  the  shores 
of  the  Caspian,  but  now  detached  from  it,  several  salt 
lakes  in  various  stages  of  desiccation.  These  phenomena 
may  be  commended  to  the  notice  of  all  who  are  anxious 
to  form  an  internal  sea  in  the  Sahara. 

In  the  section  on  silk  there  is  a  careful  account  of  the 
product  of  the  common  or  domesticated  silkworm,  and  of 
the  so-called  wild  silks  which  have  been  of  late  so  care¬ 
fully  examined  as  to  their  industrial  capabilities  by 
Mr.  T.  Wardle,  M.  A.  Wailly,  Major  Coussmaker,  and 
others. 

Under  the  head  “  Skins  ”  we  find  mention  of  the  curious 
fadt  that  salmon-skins  make  leather  as  tough  as  wash- 
leather  and  about  the  thickness  of  dog-skin.  The  im¬ 
portation  of  goat-skins  from  British  South  Africa  amounts 
in  a  single  year  to  upwards  of  goo, 000.  That  so  many 
goats  exist  there  fully  explains  the  treeless  and  arid  state 
of  most  of  that  region. 

The  soap  manufacture  is  ably  and  fully  described.  We 
find  mention  of  the  adulterations  of  soap,  but  it  is  brought 
under  the  notice  of  the  reader  that  a  soap  free  from  any 
impurities  may  do  mischief  if  it  has  not  been  skilfully  and 
carefully  prepared.  Unsaponified  fats  and  free  alkali  are 
often  the  cause  of  much  trouble  to  woollen  manufacturers, 
dyers,  &c.  An  instructive  case  is  given  where  a  good  soap 
had  produced  unsatisfactory  results  because  the  con¬ 
sumer’s  workmen  had  not  taken  the  trouble  to  dissolve  it, 
but  had  applied  to  cloth — probably  in  fulling — a  solution 
containing  undissolved  pieces.  This  instance  shows  how 
much  chemical  manufacturers  are  at  the  mercy  of  careless, 
or  probably  malicious,  workmen,  and  may  explain,  if  it 
does  not  justify,  the  questionable  means  sometimes  used 
to  secure  the  good  will  of  the  latter. 

The  chapters  on  starches  and  on  the  astringent  or 
tanniferous  drugs  are  of  a  satisfactory  character.  The 
determinations  of  tannin  in  the  various  wares  are  accurate 
as  averages,  and  agree  with  the  comparative  efficiency  of 
the  various  drugs  in  practice.  Till  recently  the  published 
analyses  of  such  products  were  wild  in  the  extreme. 

The  work  is  provided  with  a  most  elaborate  index.  In 
surveying  this  encyclopaedia  as  a  whole  we  can  have  no 
doubt  whatever  as  to  its  great  value.  The  various  articles 
in  the  work  are  of  course  not  equal  in  thoroughness  and 
accuracy.  Some  of  them  may  perhaps  be  considered 
unnecessarily  long,  whilst  others  might  have  been  usefully 
extended.  But  the  reader  finds  here  abundance  of  useful 
information  which  no  other  work  in  the  language  would 
afford. 


Geological  Map  of  Sutherland.  By  M.  Forster  Heddle, 
M.D.,  President  of  the  Mineralogical  Society.  Edin¬ 
burgh:  W.  and  A.  K.  Johnstone. 

This  excellent  Map  is  the  twenty-first  number  of  the 
Mineralogical  Magazine,  and  is  arranged  to  fold  up  for 
the  convenience  of  the  travelling  geologist,  who  with  such 
a  guide  will  find  the  study  of  the  Sutherland  formations 
much  facilitated,  The  scale  is  two  miles  to  the  inch  ;  the 
engraving  is  very  clear,  and,  besides,  the  colouration 
showing  the  various  leading  strata,  the  dips,  anticlinal 
lines,  and  faults  are  indicated. 
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Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  VAcademie 
des  Sciences.  No.  20,  May  15,  1882. 

Synthesis  of  Various  Organic  Compounds  by 
means  of  the  Electrolysis  of  Water  and  of  Acid, 
Alkaline,  and  Alcoholic  Solutions  with  Eledfrodes 
of  Carbon. — A.  Bartoli  and  G.  Papasogli. — In  researches 
on  galvanic  polarities,  one  of  the  authors  had  observed 
that  coke,  charcoal,  or  graphite,  under  the  adtion  of  the 
current,  is  disaggregated.  Whilst  the  electrolyte  is 
blackened  more  or  less  according  to  its  nature  and  that 
of  the  carbon,  the  gas  evolved  at  the  positive  pole  was  below 
the  normal  volume.  The  immediate  object  of  the  present 
researches  was  to  ascertain  what  became  of  the  oxygen. 
They  experimented  with  graphite,  coke,  and  wood  char¬ 
coal  purified  by  treatment  with  chlorine  at  high  tempera¬ 
tures.  With  coke  or  charcoal  as  positive  electrode,  and 
distilled  water  as  an  electrolyte,  they  had  to  employ  a  battery 
(  =  1200  Daniells)  to  overcome  the  resistance  of  the 
voltameter.  After  the  current  had  passed  for  two  days 
the  electrolyte  had  a  brown  colour  and  a  slightly  acid  re¬ 
action.  The  battery  was  then  reduced  to  100  Bunsen 
elements,  and  after  ten  days  20  Bunsens  were  sufficient, 
which  aCted  for  thirty  days.  The  water  became  black, 
the  electrode,  which  weighed  about  500  grms.,  was  totally 
disaggregated,  and  at  the  bottom  of  the  voltameter  there 
was  a  thick  muddy  deposit.  On  analysing  the  electrolyte 
there  was  found  mellitic  acid  and  some  of  its  derivatives, 
such  as  the  hydro-mellitic,  pyro-mellitic,  and  hydro-pyro- 
mellitic  acid.  In  the  muddy  deposit  there  was  found  a 
black  matter,  soluble  in  hot  water  and  alkalies,  but  in¬ 
soluble  in  most  mineral  acids  and  the  majority  of  organic 
solvents.  They  name  this  substance  mellogen,  since,  on 
oxidation  it  produces  the  acids  of  the  benzo-carbonic 
series.  Its  analysis  leads  to  the  formula  C14H2O4. 

Aperiodic  Galvanometer. — MM.  Deprez  and  d’Arson- 
val. — This  paper  cannot  be  intelligibly  reproduced  with¬ 
out  the  aid  of  the  two  accompanying  figures. 

Mechanism  of  the  Putrid  Fermentation  of  the 
Proteic  Matters. — A.  Gautier  and  A.  Etard. — At  the 
outset  of  the  experiments  the  muscles  of  beef  and  of 
horse-flesh  were  acid  and  inodorous.  After  some  days, 
even  when  the  matter  was  entirely  protected  from  vibriones, 
the  muscular  matter  gave  off  an  acid  odour,  and  without 
disintegration  emitted  a  clear  syrupy  liquid,  which  seemed 
to  result  from  the  digestion  of  the  muscular  flesh  due  to  a 
peculiar  ferment.  This  liquid,  analogous  to  a  thick  serum 
and  almost  colourless,  contains  21  to  22  grms.  per  litre 
of  albumen,  coagulable  by  heat,  and  a  very  minute  pro¬ 
portion  of  casein.  In  this  medium  the  laCtic  and  butyric 
fermentations  were  set  up  under  the  influence  of  large 
three-  or  four-jointed  Bacilli,  of  eight-jointed  BaCteria, 
and  of  movable  granulations.  The  gases  given  off  were 
carbonic  acid,  nitrogen,  and  hydrogen,  the  two  former  of 
which  increased  from  the  seventh  to  the  twenty-sixth  day, 
whilst  the  latter  decreased  to  a  trace.  There  was  a  mere 
trace  of  sulphuretted  and  phosphoretted  hydrogen,  but  no 
hydrocarbons.  With  the  liberation  of  nitrogen  the  true 
putrid  fermentation  sets  in.  The  great  BaCleria  and 
Bacilli  disappear,  and  are  succeeded  by  small  Bacilli,  and 
with  pundtiform  ferments,  which  attack  the  albumenoid 
molecule,  disengaging  carbonic  acid  and  ammonia.  The 
great  mass  of  the  molecule  passes  into  the  state  of  leucines 
and  leuceines,  accompanied  by  a  small  quantity  of  phenol, 
scatol,  indol,  and,  according  to  the  author’s  researches,  of 
carbylamines  and  ptomaines. 

A  Case  of  Isomerism  of  Bichlorated  Camphor. — P. 
Cazeneuve. — The  bichlorated  camphor  discovered  is  more 
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soluble  in  water  than  the  normal  kind.  It  liquefies  on 
contadt  with  chloral  hydrate  like  camphor,  which  the 
normal  kind  does  not.  The  isomer  is  less  stable  than 
the  normal  produdt. 

Purpuro-galline. — P.  de  Clermont  and  P.  Chautard. 
— Purpuro-galline  may  be  obtained  by  exposing  to  the 
air  a  watery  solution  of  pyro-gallol  upon  platinum  black. 
It  easily  crystallises  from  its  alcoholic  solution,  and  forms 
fine  needles  of  a  deep  brown  colour.  It  melts  at  256% 
and  sublimes  with  decomposition  at  a  little  higher  tem¬ 
perature.  Soda  and  purpuro-galline  combine  in  alcoholic 
solutions,  forming  a  sodium  purpuro-gallate,  which  is 
deliquescent,  very  soluble  in  water,  and  if  heated  in  a 
closed  vessel  with  ethylic  iodide,  yields  the  ethylic  deriva¬ 
tive  of  purpuro-galline.  The  authors  have  further  ex¬ 
amined  the  behaviour  of  purpuro-galline  with  bromine, 
hydrochloric,  sulphuric,  and  hydriodic  acids,  and  acetic 
anhydride. 

Dimorphism  of  Stannic  Acid. — Michel  Levy  and  L. 
Bourgeois. — Stannic  oxide  is  dimorphous,  like  zirconia, 
and  presents  a  crystalline  variety  analogous  to  tridymite. 


Biedermann' s  Central-Blatt  fwr  Agrikultur-Chemie, 

Voh  xi.,  Part  4. 

Composition  of  the  Rain  and  Drainage  Water  at 
Rothamsted.-— Messrs.  Lawes,  Gilbert  and  Warington. — 
From  the  Journal  of  the  Royal  Agricultural  Society  of 
England. 

Absorptive  Power  of  Humous  Media.-— Dr.  A. 
Konig. — The  absorptive  phenomena  observed  may  be  ex¬ 
plained  by  the  assumption  of  the  joint  adtion  of  chemical 
and  physical  processes.  Humous  substances  appropriate 
alkali  from  alkaline  solutions  for  the  most  part  mechanic¬ 
ally.  The  absorption  increases  as  the  moor  contains  less 
mineral  matter.  The  absorption  of  potassium  or  ammo¬ 
nium  from  neutral  saline  solutions  rises  and  falls  with 
the  mineral  percentage  of  the  moor.  Chlorine  and  sul¬ 
phuric  and  nitric  acids  appear  not  to  be  absorbed  by  moor 
soils,  and  phbsphoric  acid  only  in  as  far  as  mineral  matter 
is  present,  with  which  the  acid  may  form  insoluble  salts. 
Moor  soils  can  absorb  the  water  from  an  aqueous  saline 
solution,  rendering  it  more  concentrated. 

Manurial  Experiments  in  Vineyards. — Dr.  A.  Stut- 
zer. — In  three  cases  out  of  four  chemical  manure  gave  a 
heavier  crop  than  farm-yard  manure.  iSfo  difference  was 
observed  in  the  quality. 

Researches  on  the  Influence  of  Space  on  the 
Development  and  Yield  of  Cultivated  Plants. — Prof. 
E.  Wollny  (a  Continuation). — The  results  of  the  author’s 
experiments  are,  seeds  sown  by  the  drill  give  a  better  re¬ 
turn,  both  in  quality  and  quantity,  than  those  sown  broad¬ 
cast,  and  that  at  a  smaller  outlay  for  seed. 

The  Primary  Effedts  of  Light  upon  Vegetation. — 
M.  Pringsheim. — The  author  rejedts  the  gas-analytical 
method  of  treating  this  question,  and  prefers  to  observe 
the  visible  changes  which  the  light  produces  in  the  cells 
within  a  short  time,  under  the  eye  of  the  observer.  The 
effedts  of  intense  light  upon  the  plant-cell  are  dependent 
upon  the  presence  of  oxygen. 

On  Anhydrous  Milk-Sugar,  and  on  the  Determina¬ 
tion  of  Sugar  in  Milk. — Dr.  M.  Schmiiger. — Solutions  of 
milk-sugar  evaporated  in  the  water-bath  leave  the  sugar 
not  in  its  ordinary  crystalline  state,  but  anhydrous.  Such, 
if  dissolved  immediately,  show  an  abnormally  feeble  ro¬ 
tation. 
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The  Rosaniline  Question. — A.  Pabst. — It  has  long 
been  known  that  commercial  rosaniline  as  extradted  from 
the  produdt  of  the  readtion  of  arsenic  acid  with  aniline 


and  toluidine,  is  a  mixture  of  two  nearly  allied  bodies. 
M.  Rosenstiehl  in  an  investigation  published  about  twelve 
years  ago  announced  three  such  bodies,  but  since  the 
recent  researches  of  Fischer  only  two  are  admitted, — 
para-rosaniline,  isomeric  with  the  mauvaniline  of  Girard 
and  De  Laire,  derived  from  a  mixture  of  aniline  and  para- 
toluidine  ;  the  other,  ortho-para-rosaniline  is  formed  from 
aniline  and  the  two  toluidines.  These  two  rosanilines  co¬ 
exist  in  the  hydrochlorate  sold  under  the  name  of  “  fuch- 
sine  ”  ;  but  one  of  them,  ortho-para-rosaniline,  is  only 
proper  for  the  manufadture  of  rosaniline  blue,  the  other 
giving  merely  a  greyish  violet  produdt.  Hence  manufac¬ 
turers  have  long  sought  to  separate  them,  utilising  the 
ortho-para-  for  blue,  and  converting  the  para-rosaniline 
into  magenta.  The  first  process,  employed  as  far  back  as 
1855  by  Girard  and  De  Laire,  consists  in  leaving  the 
acetates  of  the  bases  to  settle;  that  of  para-rosaniline 
remains  syrupy,  and  may  be  dried  in  amorphous  crusts  ; 
that  of  ortho-para-rosaniline  crystallises,  and  may  be 
separated  by  draining.  The  solutions  of  the  two  rosani¬ 
lines  are  closely  alike ;  that  of  para-rosaniline  inclines  a 
little  more  to  the  violet,  but  in  dyeing  the  shades  ob¬ 
tained  are  pradtically  identical.  M.  Monnet  boils  for  two 
or  three  hours  the  commercial  magenta  with  moist 
rosaniline  prepared  by  precipitating  a  portion  of  the  same 
magenta  with  an  alkali ;  the  para-rosaniline  displaces  the 
ortho-para-  compound,  and  forms  a  soluble  salt,  whilst 
the  other  becomes  free  and  remains  upon  the  filter.  After 
boiling  in  pure  water  it  is  washed  in  hot  ammoniacal 
water,  and  serves  then  for  the  manufadture  of  blue.  M. 
C.  Girard  gives  two  other  methods  of  separation  founded 
upon  the  solubilities  of  these  bases.  M.  Fischer  thinks 
that  these  two  rosanilines  are  identical  with  the  red 
bodies  obtained  by  oxidising  the  leukanilines,  which  these 
chemists  have  obtained  synthetically,  setting  out  from 
triphenyl-methan  and  ortho-cresyl-diphenyl-methan.  The 
author  has  expounded  the  ingenious  theory  which  arranges 
the  artificial  colours  in  five  groups  :  The  substituted 
phenols,  anthracene,  triphenyl-methan,  comprising  rosolic 
acid,  rosaniline,  and  its  derivatives,  malachite  green 
and  the  phthaleines,  which  are  the  link  between  triphenyl- 
methan  and  anthracene ;  the  indulines  and  saffranines 
and  the  azo-  compounds.  The  rosaniline  maybe  obtained 
by  the  oxidation  of  a  mixture  of  aniline  and  toluidine  ; 
by  the  oxidation  of  pure  aniline  upon  stannic  chloride  ; 
by  the  adtion  at  150°  of  nitrosyl  chloride  upon  aniline 
mixed  with  toluidine,  and  by  the  adtion  of  aniline  upon 
nitrobenzol  in  presence  of  certain  chlorides.  It  is  very 
probable  that  rosaniline  when  transformed  into  leukaniline 
by  reducing  agents,  undergoes  a  transformation  ;  leuk¬ 
aniline  and  rosaniline  not  having  the  same  constitution. 
The  author  does  not  see  why  there  may  not  exist  several 
leukanilines  and  several  rosanilines  with  several  rosolic 
acids  corresponding. 

Analysis  of  Phosphates. — A  brief  account  of  the 
methods  adopted  at  the  Congress  of  Halle  in  December, 
1881,  for  fixing  upon  a  general  process  for  determining 
phosphoric  acid  in  the  different  states  in  which  it  occurs 
in  manures. 

Soluble  and  Insoluble  Modifications  of  the  Fer¬ 
ment  of  the  Gastric  Digestion. — A.  Gautier. — A  con¬ 
tinuation  of  a  memoir  of  a  physiological  charadter. 

Cadaveric  Alkaloids. — A  summary  of  the  principal 
charadters  of  the  ptomaines. 

Antiseptics. — R.  Koch. — The  author  has  endeavoured 
to  ascertain  what  agents  are  able  to  destroy  the  spores  of 
bacilli,  how  they  behave  towards  the  microphytes  most 
easily  destroyed,  such  as  the  moulds,  ferments,  and  micro¬ 
cocci,  and  if  they  suffice  at  least  to  arrest  the  develop¬ 
ment  of  these  organisms  in  liquids  favourable  to  their 
multiplication.  His  results  with  phenol,  thymol,  and 
salicylic  acid  have  been  unfavourable.  Sulphurous  acid 
and  zinc  chloride  also  failed  to  destroy  all  the  germs  Of 
infedtion.  Chlorine,  bromine,  and  mercuric  chloride  gav 
the  best  results  ;  solutions  of  mercuric  chloride,  nitratee 


CHjuMne^i^ws’}  Chemical  Notices  j 

or  sulphate  diluted  to  I  part  in  1000  destroy  spores  in  ten 
minutes. 

New  Process  for  the  Preservation  of  Meat. — The 
process  in  question  is  Jones’s  Patent  and  consists  in  the 
inje&ion  of  a  solution  of  boracic  acid  into  the  veins. 

Note  on  Tindture  of  Iodine. — J.  Casthelaz. — The 
author  proposes  to  obtain  a  permanent  tindture  of  iodine 
by  adding  a  small  quantity  of  potassium  iodide  which 
prevents  the  formation  of  hydriodic  acid. 

Determination  of  Sulphurous  Acid  in  Wine. — M. 
Hass. — From  the  Berichte  der  Deutsch.  Chem.  Gesell. 

Cattle  Foods  and  Oil  Cakes. — The  author  strongly 
recommends  cocoa-nut  oil  cakes. 

New,  Easy,  and  Economical  System  of  rendering 
Wines  Effervescent. — A.Carpene. — The  authorsaturates 
wines,  &c.,  with  carbonic  acid  whilst  exposed  to  a  low 
temperature. 

Transformation  of  Xanthine  into  Theobromine  and 
Caffeine. — E.  Fischer. — The  author  extradts  guanine 
from  guano,  transforms  it  into  xanthine  by  treatment 
with  nitrous  acid,  and  then  converts  the  xanthine  into 
theobromine  or  into  caffeine  by  methylation. 

Communications  from  the  Laboratory  of  the  Che¬ 
mical  School  of  Mulhouse. — These  consist  of  a  memoir 
by  M.  E.  Noelting  on  certain  derivatives  of  rosaniline ;  a 
paper  by  the  same  author  on  the  dissociation  of  trichloro- 
sulpho-methyl  chloride;  and  a  memoir  by  MM.  Noelting 
and  Bourcart  on  the  adtion  of  sulphuric  acid  upon  proto- 
catechuic  acid. 

Industrial  Society  of  Mulhouse. — Session  of  March  8, 
1882. — The  Committee  voted  a  medal  to  MM.  Hofmeyer 
and  Co.,  for  their  improvements  in  the  purification  of 
blood  albumen. 

Note  on  Oxalic  Acid. — M.  Peter,  J.L. — An  account  of 
the  preparation  and  properties  of  the  monohydrated  and 
trihydrated  acids  in  a  state  of  purity. 

The  Use  of  Zinc  Chloride  as  a  Reagent  for  Certain 
Alkaloids. — A.  Jorisse_n  claims  the  use  of  this  reagent  as 
having  been  first  proposed  by  himself  in  the  Bulletin  de 
V Academie  Royale  de  Belgique  for  1879. 

Detection  of  the  Sophistication  of  Olive  Oil  with 
Cotton  Oil. — M.  Zecchini. — The  author  mixes  in  a  test- 
tube  5  c.c.  of  the  oil  with  10  c.c.  of  pure  nitric  acid  at 
sp.  gr.  1-40.  The  tube  is  well  shaken  up  and  left  to 
stand  for  five  or  six  minutes.  Pure  olive  oil  only  takes  a 
faint  greyish  brown  colouration  with  yellowish  refledtions  ; 
pure  cotton  oil  takes  an  intense  coffee-brown,  almost 
black.  The  mixtures  take  intermediate  shades.  It  is 
necessary  to  operate  always  under  the  same  conditions, 
and  to  observe  the  colours  after  the  lapse  of  the  time 
specified,  and  not  later,  as  the  colour  of  olive  oil  deepens 
on  standing. 
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Appendix  to  Frof.  G.  Lunge’s  Report  to  the 
General  Meeting  of  the  Association  of  German 
Alkali  Makers.  —  As  regards  the  determination  of 
hydrogen  and  ethylene  in  gaseous  mixtures,  the  author 
has  devised  an  apparatus  which  takes  up  little  more  room 
than  that  of  Orsat,  and  requires  only  three  minutes  for  a 
hydrogen  determination.  In  addition  to  the  three  ordinary 
U-tubes  of  Orsat’s  apparatus  there  is  a  fourth,  which  is 
filled  with  water,  and  serves  to  receive  the  gaseous  mix¬ 
ture  which  has  been  passed  over  the  combustion-capillary. 
The  latter,  filled  with  palladised  asbestos,  is  introduced 
between  the  last  U-tube  and  a  special  cock,  so  that  the 
triple  cock  can  subserve  its  ordinary  purposes.  A  small 
spirit-lamp  is  fixed  on  a  movable  support  so  that  it  can  be 
brought  in  a  moment  under  the  capillary,  which  should  be 
warmed  but  slightly.  The  combination  of  oxygen  and 
hydrogen  or  the  combustion  of  ethylene  is  effected  per- 
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fe&ly  in  a  single  passage  through  the  warmed  palladium 
asbestos,  whereon  the  gas  is  driven  back  into  the  measuring 
tube,  and  its  contraction  is  determined.  Concerning  the 
solution  of  pyrites  there  prevails  still  a  difference  of 
opinion  as  to  whether  nitric  acid  or  aqua  regia  should  be 
used.  Fresenius  diredts  “  red  fuming  nitric  acid,”  with¬ 
out  specifying  its  exadt  strength.  Most  readers  would 
understand  the  strongest  acid  at  1-50  sp.  gr.  Lefort’s 
mixture  is  also  mentioned,  consisting  of  i  part  strong 
hydrochloric  acid  and  3  parts  “very  concentrated”  nitric 
acid.  The  author  has  used  for  some  time  a  similar  mixture, 
the  nitric  acid  being  at  i’40.  In  comparative  experiments 
which  he  has  instituted,  it  appears  that  for  opening  up 
pyrites  nitric  acid  at  i-42  sp.  gr.  should  be  used.  Still 
preferable  is  a  mixture  of  nitric  acid  of  the  same  strength 
with  one-third  its  volume  of  hydrochloric  acid,  to  prevent 
the  separation  of  sulphur  or  to  promote  its  oxidation.  As 
regards  the  determination  of  alkaline  carbonates  in  presence 
of  hydrates,  where  there  is  much  caustic  alkali  and  little 
carbonate  (as  in  commercial  lump  caustic)  titration  with 
phenacetoline  is  not  to  be  recommended,  the  barium 
chloride  method  being  more  accurate.  When  caustic  pre¬ 
dominates,  but  the  quantity  of  carbonate  is  still  con¬ 
siderable  (as  in  caustic  lye),  phenacetoline  gives  better  re¬ 
sults,  and  in  crude  soda  lyes,  where  the  carbonate  pre¬ 
dominates,  titration  with  phenacetoline  is  preferable  if 
the  lyes  are  not  too  deeply  coloured.  In  titrating  the 
oxidisable  sulphur  compounds  in  crude  soda-lye  with 
solution  of  iodine,  the  author  prefers  diredt  titration  of 
the  lye,  which  is  previously  much  diluted  and  acidified 
with  acetic  acid.  Prof.  Lunge  has  examined  Schseppi’s 
modification  of  Hurter’s  process  for  the  titration  of  alka¬ 
line  ferrocyanides  with  copper  sulphate.  The  original 
process,  in  which  oxidation  is  effected  by  means  of  chlo¬ 
ride  of  lime,  and  the  excess  of  chlorine  is  expelled  by 
gentle  heating,  gives  results  not  very  constant  or  accurate, 
whilst  sufficiently  accurate  results  are  obtained  if  a  con¬ 
centrated  solution  of  chloride  of  lime  or  bromine  water  is 
added  from  a  burette  till  drops  of  dilute  iron  chloride  are 
no  longer  turned  blue.  A  second  portion  is  then  mixed 
with  the  same  quantity,  it  being  necessary  to  make  but 
few  spotting  tests,  and  is  then  titrated  with  solution  of 
copper  sulphate  till  a  drop  gives  a  distindt  rose  colour 
with  dilute  solution  of  ferrous  chloride. 
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Readtive  Value  of  the  Components  of  Acids. — N. 
Menschutkin. — The  formation  of  a  chain  of  carbon  atoms, 
and  therefore  the  substitution  of  the  hydrogen-valence  by 
the  carbon  valence,  in  formic  acid  occasions  a  decrease 
of  the  speed  of  etherification  and  an  increase  of  its  limit. 
The  magnitude  of  these  changes  is  determined  by  the 
following  propositions  : — The  formation  of  a  chain  of  two 
carbons  involves  the  smallest  change,  as  in  this  case  in 
acetic  acid  the  three  valences  of  the  one  carbon  atom  are 
saturated  by  hydrogen.  The  formation  of  a  chain  of 
several  carbon  atoms,  setting  out  from  acetic  acid,  can 
take  place  in  various  ways.  If  on  one  carbon  atom  of 
acetic  acid  one  hydrogen  valence  is  substituted  by  a 
carbon  valence,  as  is  the  case  in  the  formation  of  the 
primary  acids,  the  speed  of  etherification  is  lessened  and 
its  limit  is  increased.  In  the  formation  of  the  normal 
primary  acids  the  limit  of  etherification  is  regularly  in¬ 
creased  for  each  carbon  atom  which  enters  the  chain.  So 
long  as  the  acid  remains  primary,  complex  and  annular 
combinations  are  of  subordinate  influence.  If  in  one 
carbon  atom  of  acetic  acid  two  hydrogen  valences  are 
substituted  by  two  carbon  valences,  the  speed  of  etherifi¬ 
cation  in  the  secondary  acids  formed  is  still  more  decreased 
and  its  limit  is  further  increased,  and  these  changes  are 
relatively  more  intense  than  those  which  occur  in  the 
formation  of  primary  acids.  The  decrease  of  the  speed 
of  etherification  and  the  elevation  of  its  limit  reach  their 
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maximum  when  all  the  three  hydrogen  valences  of  the 
one  carbon  atom  of  acetic  acid  are  substituted  by  carbon 
valences,  as  is  the  case  in  the  formation  of  the  tertiary 
acids. 

Influence  of  the  Molecular  Weight  of  Homologues 
upon  the  Course  of  Incomplete  Reactions.  —  N. 
Menschutkin. — If  a  reaction  is  complete  homologues 
participate  therein  in  varying  proportions  of  weight, 
according  to  their  molecular  weights.  Thus  bromine  com¬ 
bines  with  increasing  weights  of  the  homologous  hydro¬ 
carbons  of  the  ethylen  series.  The  law  of  homology 
holds  good  also  in  incomplete  reactions. 

The  Behaviour  of  Tellurium  with  Sulphuric  Anhy¬ 
dride  and  Sulphuric  Hydrates. — Rudolph  Weber. — The 
author  has  examined  the  peculiar  amethyst  red  compound 
formed  when  tellurium  is  dissolved  in  sulphuric  acid. 
The  compound  obtained  with  sulphuric  anhydride,  TeS03, 
is  analogous  to  the  compounds  obtained  under  similar 
circumstances  with  sulphur  and  selenium. 

Behaviour  of  Iodine  with  Sulphuric  Anhydride  and 
Sulphuric  Hydrates.— R.  Weber.— Iodine  and  sulphuric 
anhydride  combine  in  three  proportions,  in  which  the 
iodine  forms  respectively,  34,  61,  and  76  percent. 

Mercury  Fulminate.— E.  Carstanjen  and  A.  Ehrenberg. 
— The  authors  examine  the  action  of  hydrochloric,  hydro- 
bromic,  hydriodic,  and  sulphuric  acids  upon  fulminating 
mercury,  as  also  its  behaviour  with  sodium  amalgam. 

Anthology  of  Modern  Chemical  Utterances. — In¬ 
capable  of  useful  abstraction. 

Hard  Bronzes  of  Ancient  Nations.— E.  Reyer.— The 
bronzes  employed  for  weapons  and  tools  were  free  from 
lead  and  zinc,  but  contained  in  addition  to  copper  and 
tin,  small  quantities  of  nickel,  iron,  phosphorus,  and 
sometimes  cobalt. 

The  Carbonic  Ethers  of  Iso-hydro-benzoin. — M. 
Wallach. — This  substance  has  the  composition  CI5Hi203, 
and  melts  at  no5. 

Behaviour  of  Ortho-nitro-oxy-phenyl-acetic  Acid 
with  Reducing  Agents. — Alex.  Thate. — A  preliminary 
communication.  On  treating  the  sodium  salt  of  this  acid 
with  sodium  amalgam,  the  author  obtained  azo-ortho- 
oxy-phenyl-acetic  acid,  and  other  bodies  which  he  pur¬ 
poses  to  examine. 

Remarks  on  Two  Chemical  Publications.  —  M. 
Nencki. — This  paper  consists  of  questions  of  originality 
and  priority. 

Dinitro-  Compounds  Obtained  from  Phenols. — G. 
Chancel. — From  the  Comptes  Rendns. 


Les  Mondes,  Revue  Hebdomadaire  des  Sciences. 
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Vesicular  and  Encyclide  Crystallisation. — Dr.  C. 
Brame.— The  author  concludes  that  the  ray  of  influence 
of  particular  gravitation  in  cytogenous  and  encyclide 
crystals  of  vesicular  origin  is  equal  to  the  square  root  of 
the  radius  of  the  terminal  cyclide. 

Characteristic  Reaction  of  Cotton  Oil  as  compared 
with  Olive  Oil. — Marco  Zecchini. — The  author  treats  the 
oil  in  question  with  nitric  acid  at  sp.  gr.  r^o,  and  which 
must  be  pure  and  colourless.  He  mixes  10  c.c.  of  acid 
and  5  of  oil.  The  two  liquids  are  mixed  in  a  test-tube, 
the  mouth  of  which  is  closed  with  caoutchouc.  It  is 
shaken  briskly  for  a  few  moments,  returned  to  an  upright 
position,  and  allowed  to  stand  for  five  or  six  minutes.  The 
oil  then  colle<5ts  on  the  surface.  If  it  is  pure  olive  oil  it 
takes  a  light  ash-grey  tint  with  a  slightly  yellowish  reflec¬ 
tion.  Cotton  oil,  on  the  contrary,  takes  a  golden  yellow 
at  once,  and  soon  becomes  of  a  deep  coffee-brown.  Mix¬ 
tures  of  the  two  take  intermediate  shades.  The  observa¬ 
tion  must  be  made  about  five  or  six  minutes  after  the  oil 
and  acid  have  been  mixed,  as  on  long  standing  olive  oil 
takes  a  dark  colour. 


MEETINGS  FOR  THE  WEEK. 


Tuesday,  13th. — Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

Wednesday,  14th. — Microscopical,  8. 

Thursday,  15th. — Chemical,  8.  “  Note  on  the  Preparation  of  Amido- 
/3-Naphthol  and  /3-Naphtha-quinone,”  by  C.  E. 
Groves.  “  On  Haematein  and  Brazilien,”  by 
J.  J.  Hummell  and  A.  G.  Perkin.  “  Determina¬ 
tion  of  Nitric  Acid  as  Nitric  Oxide  by  means  of 
its  Reaction  with  Ferrous  Salts,  Part  II.,”  by  R- 
Warington. 

-  Philosophical  Club,  6.30. 

-  Royal,  4.30. 


TO  ALKALI  MANUFACTURERS. 

TTOR  SALE,  a  New  Filter-Press,  by  a  first- 

rate  maker,  suitable  for  recovery  of  Magnesian  Chloride  in  the 
Sulphur  Recovery  Process  of  Schaffner  and  Helbig.  Half-price 
would  be  taken. — Apply  to  E.  Beanes  and  Co.,  Falcon  Works,  Hackney 
Wick,  London,  E. 


TO  MANUFACTURING  CHEMISTS,  ENGINEERS,  AND 
OTHERS. 

TO  BE  LET,  at  a  moderate  rent,  a  small 

Works  in  the  neighbourhood  of  Widnes.  Gas  Engine, 
Boiler,  &c.  Near  railway  station. — Apply  to  J.  B.  and  B.  Leach, 
St.  Helens,  Lancashire. 


MURIATIC  ACID. 

A  dvertiser  will  pay  a  good  sum  for  a  simple 

process  which  would  utilise  the  above  largely,  and  produce  an 
article  of  ready  sale. — Address,  11  Muriatic,”  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 


a 


'V\T anted,  to  Contract  for  the  Purchase  of 

•  '  quantity  of  Redcnda  Phosphate. — Address,  with  particulars 
and  lowest  price,  “  Redonda,”  care  of  Chorlton  and  Knowles,  Printers, 
6,  Oldham  Street,  Manchester. 


RAINHAM,  ESSEX,  on  the  banks  of  the  Thames. — To  Bone  and 
Chemical  Manure  Manufacturers,  Engineers,  Manufacturing  Che¬ 
mists,  and  others.  Valuable  Freehold  Property, known  as  Wilson’s 
Chemical  Manure  and  Acid  Works,  in  full  work,  and  eleven  cottages 
for  workmen,  extending  over  an  area  of  2  a.  3  r.  13  p.  or  thereabouts, 
together  with  the  costly  Plant  and  Machinery  and  Goodwill  of  the 
Business  ;  also,  two  plots  of  Freehold  Land,  situate  near  aforesaid 
Works,  together  containing  5  a.  3  r.  25  p.  or  thereabouts,  and  admi¬ 
rably  adapted  as  sites  for  the  erection  of  large  manufacturing  pre¬ 
mises  ;  also,  two  Freehold  Ground  Rents  of  £20  per  annum  each, 
secured  on  the  Works  of  the  Gas  Purification  Co.,  with  early 
reversions  to  tack  rental. 

TV/r  R.  ALFRED  SAVILL  will  SELL  the  above 

Freehold  Properties  (by  direction  of  the  Executors)  by 
AUCTION,  at  the  Mart,  Tokenhouse  Yard,  E.C.,  on  Wednesday, 
the  21st  June,  1882,  at  2  o’clock  precisely,  in  Five  Lots.  May  be 
viewed  by  orders  to  be  obtained  at  the  Auctioneer’s  Offices,  or  at  Mr. 
Wilson’s  Offices,  East  Ham,  E. — Paiticulars,  with  plans  and  condi¬ 
tions  of  sale,  may  be  obtainedof  Messrs.  Blewitt  and  Tyler,  Solicitors, 
79I,  Gracechurch  St.,  E.C.;  at  the  Mart,  Tokenhouse  Yard,  E.C. ; 
and  at  the  Auctioneer’s  Offices,  3,  St.  Helen’s  Place,  E.C. 


]y[R.  J.  S.  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 


PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 
31,  Aldermanbury,  London. 


gERNERS  COLLEGE  of  CHEMISTRY. 

Instruction  and  preparation  in  CHEMISTRY  and  the  EXPERI 
MENTAL  SCIENCES  under  the  direction  of  Professor  E.  V 
GARDNER,  F.A.S.,  M.S.A. 

The  Class  Rooms  are  open  from  11  to  3  a.m.  and  from  7  to  10  p.m 
daily. 

Especial  facilities  or  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

Prospectuses  and  full  particulars  on  application  to  Prof.  Gardner 
at  Berners  College,  44 ,  Berners-street  W. 
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ESTIMATION  OF  ARSENIC  IN  COPPER. 

By  A,  HUMBOLDT  SEXTON, 

Lecturer  on  Chemistry  and  Physics,  Burslem  and  Tunstall  School 
of  Science  and  Art, 


The  estimation  of  the  small  quantity  of  arsenic  always 
present  in  commercial  copper,  or  the  separation  of  a  very 
small  quantity  of  arsenic  from  a  large  amount  of  copper, 
is  a  matter  of  considerable  difficulty,  as  the  ordinary 
methods  of  separation  fail  to  give  accurate  results. 

Having  had  a  very  extensive  experience  in  the  analysis  of 
copper,  and  knowing  the  extraordinary  discrepancies  which 
occur  in  analyses  of  the  same  sample  of  copper  by  different 
chemists,  which  can  only  arise  from  the  use  of  imperfedt 
methods,  I  give  the  results  of  my  experience  with  the 
various  methods  in  use,  and  of  a  method  which  I  devised 
and  which  I  have  found  to  give  quite  accurate  results. 

1.  Separation  by  sulphuretted  hydrogen  in  an  alkaline 

solution. 

It  is  well  known  ihat  copper  precipitated  in  this  manner 
carries  down  with  it  a  portion  of  the  arsenic ;  indeed  in  an 
ordinary  B.S.  copper  the  whole  of  the  arsenic  is  thus  taken 
down.  This  method  is  therefore  quite  fallacious. 

2.  Abel  and  Field’s  method. 

Abel  and  Field  in  the  course  of  their  researches  on 
copper  devised  a  method  for  the  determination  of  arsenic 
and  antimony,  which  has  since  come  into  general  use, 
almost  to  the  exclusion  of  all  others,  the  fame  of  the 
authors  having  been  sufficient  to  secure  its  acceptance. 
This  method  is  so  well  known  that  it  need  not  be  described 
here,  a  full  account  of  it  will  be  found  in  Watts’s  Didtionary, 
vol.  ix,  p.  61.  Suffice  it  to  say  that  it  isbased  on  the  precipi¬ 
tation  of  the  arsenic  as  lead  arsenate,  by  means  of  lead 
nitrate  and  ammonia  and  ammonium  carbonate,  the  lead 
arsenate  being  subsequently  decomposed  with  oxalic  acid, 
the  arsenic  precipitated  as  sulphide,  and  finally  weighed  as 
ammonio-magnesium  arsenate. 

This  method,  however,  notwithstanding  its  popularity, 
is  not  satisfactory,  as  it  gives  results  always,  and  some¬ 
times  considerably,  too  low,  the  arsenic  apparently  not 
being  completely  precipitated  in  the  first  instance  as  lead 
arsenate. 

3.  By  precipitation  as  basic  arsenate  of  iron. 

If  to  a  solution  containing  arsenic  acid,  iron  be  added 
and  then  ammonia  in  excess,  the  acid  should  be  thrown 
down  completely,  and  I  hoped  that  by  this  means  the 
arsenic  could  be  separated  from  the  copper;  but  this  method 
gave  results  far  less  satisfactory  than  the  preceding.  The 
arsenic  was  never  completely  precipitated  even  in  presence 
of  enormous  excess  of  iron,  sometimes  as  much  as  10  per 
cent.,  rarely  less  than  3  per  cent,  of  the  arsenic  remaining 
in  solution. 

4.  By  precipitation  as  basic  arsenate  of  iron  by  means 

of  sodium  acetate. 

After  repeated  experiments  the  following  method  was 
devised : — 

The  copper  is  dissolved  in  nitric  acid,  a  small  quantity 
of  solution  of  ferric  nitrate  added,  the  solution  nearly 
neutralised  with  sodium  hydrate  (not  ammonia)  and  excess 
of  sodium  acetate  added.  The  solution  is  then  heated  to 
boiling,  filtered  as  rapidly  as  possible  ;  the  precipitate  after 
being  well  washed  is  dissolved  in  hydrochloric  acid,  the 
solution  made  alkaline  with  ammonia  and  saturated  with 
sulphuretted  hydrogen  and  filtered  from  the  precipitated 
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iron  sulphide.  The  filtrate  is  acidified  with  hydrochloric 
acid  and  let  stand  in  a  warm  place  for  some  time.  The 
arsenic  and  antimony  sulphides  are  filtered  off,  dried  at 
100°  C.,  the  precipitates  removed  completely  from  the 
paper  into  a  small  beaker,  treated  with  red  fuming  nitric 
acid,  a  few  drops  of  hydrochloric  acid  being  added  as  soon 
as  the  adtion  has  ceased.  It  is  then  diluted,  filtered,  the 
arsenic  precipitated  as  ammonio-magnesium  arsenate,  and 
weighed  as  usual.  If  the  precipitated  sulphides  cannot  be 
perfedtly  removed  from  the  filter  paper,  the  paper  must  be 
treated  with  nitro-hydrochloric  acid,  filtered,  and  the 
filtrate  added  to  the  nitric  acid  solution, 

I  have  found  this  method  to  be  very  accurate,  and  each 
stage  has  been  carefully  experimented  upon.  It  requires, 
however,  some  special  precautions. 

When  the  sodium  acetate  is  added  the  colour  of  the 
solution  should  change  from  pale  blue  to  dark  green  ;  this 
shows  that  the  solution  has  been  sufficiently  neutralised. 
The  beaker  must  be  removed  from  the  heat  immediately 
the  solution  begins  to  boil;  if  the  solution  be  left  boiling 
(sometimes  when  it  is  not),  a  greenish  white  precipitate  of 
basic  acetate  of  copper  falls.  This  can  generally  be  removed 
by  the  addition  of  a  few  drops  of  hydrochloric  acid,  but  in 
cases  where  it  has  separated  on  the  surface  of  the  beaker, 
or  where  it  will  not  readily  dissolve,  it  is  best  to  throw  out 
the  solution  and  commence  again. 

This  is  very  troublesome  to  those  using  this  method  for 
the  first  time,  but  after  a  little  experience  has  been  gained 
it  very  rarely  happens. 

The  precipitate  should  have  the  dark  red  colour  of  ferric 
acetate;  if  it  is  paler  it  is  due  either  to  there  not  being 
sufficient  iron,  or  to  the  co-precipitation  of  some  basic 
acetate  of  copper.  The  filtrate  should  be  blue  or  pale 
green  ;  sometimes  it  is  dark  green  and  turbid,  from  the 
presence  of  iron  acetate  carried  through  the  filter  ;  in  that 
case  the  first  portions  must  be  passed  through  the  filter 
again. 

The  precipitate  must  be  washed  till  it  is  free  from 
copper,  and  when  it  is  dissolved  in  hydrochloric  acid  the 
solution  must  have  the  yellow  colour  of  ferric  chloride.  If 
it  is  at  all  green,  the  solution  must  be  neutralised  a  little 
more  sodium  acetate  added,  and  the  iron  and  arsenic  re¬ 
precipitated. 

I  also  made  a  larger  number  of  experiments  in  order  to 
ascertain  the  amount  of  iron  necessary  for  complete  pre- 
cipitation.  With  equal  quantities  of  iron  and  arsenic  a 
small  quantity  of  arsenic  remained  in  solution,  and  the 
.ron  arsenic  precipitate  was  of  a  pale  colour.  With  1*5  parts 
1  f  iron  to  1  of  arsenic  the  precipitation  was  complete.  In 
Order  to  make  sure  it  is  well  to  add  about  twice  as  much 
oron  as  it  is  expedted  there  is  arsenic  present.  Then  even 
if  a  little  iron  remains  unprecipitated  all  the  arsenic  will 
ibe  thrown  down. 

Since  copper  sulphide  retains  so  much  arsenic  it  might 
be  expedted  that  iron  sulphide  would  adt  in  a  similar  manner, 
but  it  does  not ;  if  there  be  no  copper  present  the  pre¬ 
cipitate  is  quite  free  from  arsenic,  but  if  copper  is  present 
a  considerable  quantity  of  arsenic  may  be  retained.  Hence 
the  importance  of  thoroughly  washing  the  acetate  pre¬ 
cipitate  and  re-precipitating  it  if  necessary.  The  antimony 
will  be  in  the  filtrate  from  the  ammonio-magnesium  pre¬ 
cipitate,  and  maybe  estimated  as  recommended  by  Abel 
and  Field,  fuming  nitric  acid  being  preferable  as  the 
oxidising  agent. 

The  arsenic  may  also  be  readily  estimated  by  precipita¬ 
tion  with  ammonium  molybdate,  re-dissolving  in  ammonia, 
and  precipitating  as  ammonio-magnesium  arsenate;  but 
in  this  method  the  antimony  must  be  estimated  in  a 
separate  portion,  and  that  can  only  be  done  by  one  of  the 
methods  (2  or  4)  previously  described. 


Pharmaceutical  Society  of  Great  Britain. — At  the 
meeting  of  the  Council  of  this  Society  on  the  7th  instant, 
Mr.  M.  Carteighe  was  eledted  President  for  the  ensuing 
year. 
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REVISION  OF  THE  ATOMIC  WEIGHT  OF 
ALUMINUM.* * * § * 

By  J.  W.  MALLET,  F.R.S., 

Professor  of  Chemistry  in  the  University  of  Virginia. 


Need  for  a  Re-determination  of  the  Atomic  Weight  of 
Aluminum. 

There  is  probably  no  one  of  the  so-called  chemical  ele¬ 
ments  equally  abundant  in  nature  with  aluminum,  and 
occurring  in  as  numerous  compounds,  with  regard  to  the 
atomic  weight  of  which  our  knowledge  has  long  rested 
upon  so  slender  a  foundation  of  accurate  experiment. 
The  following  brief  statement  includes,  I  believe,  all  the 
determinations  of  this  constant  which  are  on  record. 

Former  Determinations. 

i.  Experiments  of  Berzelius,  1812. — Berzelius-}-  precipi¬ 
tated  a  solution  of  alum  by  addition  of  ammonia,  dissolved 
the  precipitate  in  sulphuric  acid  to  saturation,  filtered, 
concentrated  the  filtrate  by  evaporation,  and  threw  down 
aluminum  sulphate  by  alcohol.  This  salt  was  well  washed 
with  alcohol,  to  separate  as  far  as  possible  any  excess  of 
acid,  and  was  then  heated  in  a  platinum  crucible  over  an 
alcohol  lamp,  weighing  from  time  to  time,  until  no  further 
loss  of  weight  occurred.  The  anhydrous  sulphate  so 
obtained  was  but  slowly  soluble  in  wateron  heating,  but  left 
no  insoluble  residue.  10  grms,  of  this  salt  was  now  raised 
to  a  higher  temperature  in  a  weighed  platinum  crucible, 
and  strongly  heated  as  long  as  any  loss  of  weight  could 
be  detedted.  The  residue  of  loose,  light,  white  alumina 
found  in  the  crucible  weighed  2-9934  grms.  Consequently 
the  salt  consisted  of — 

“  Sulphuric  acid  ”  (S03)  ..  70-066  or  ioo-ooo 

Alumina  . 29-934  or  42722 


ioo-ooo  or  142722 

Several  small  arithmetical  errors  have  been  made  in  the 
discussion  of  this  single  experiment  of  Berzelius,  upon 
which  for  nearly  half  a  century  the  value  assigned  to  the 
atomic  weight  of  aluminum  may  be  said  to  have  rested. 

In  the  original  paper  it  is  calculated  that  if  42722  parts 
of  alumina  contain  ig-g6  parts  of  oxygen  (the  atomic 
weight  of  sulphur  being  then  taken  =  20i'i6 — 0=ioo), 
100  parts  of  alumina  must  include  46-726  parts  of  oxygen. 
This  last  number  should  be  46-7207.  In  a  later  paper} 
by  the  same  author,  it  is  calculated  from  the  results  of  the 
above  experiment,  that  100  parts  of  “  sulphuric  acid  ”  are 
saturated  by  42-7227  parts  of  alumina,  and  that  the  earth 
contains  46-7047  per  cent,  of  oxygen  ;  the  earth  is  assumed 
to  be  A1203,  and  consequently  the  atomic  weight  of  A1  is 
found  =  171-667  (0  =  100),  or  27-49  (H  =  i).  These  numbers, 
corredtly  calculated  from  the  percentage  of  oxygen  taken 
in  this  second  paper,  should  read  171-167  and  27-39 
respectively.  Or,  if  the  percentage  of  oxygen  of  the 
former  paper,  corrected  as  above,  be  taken  as  467207,  the 
atomic  weight,  for  A1203,  will  be  171-057  (0  =  ioo)  or 
27-37  (H  =  i).§ 

Finally,  if  Berzelius’s  direct  results  of  experiment  be 
taken,  and  re-calculated  with  Stas’s  atomic  weights  for  O 
(15-96)  and  S  (31-98),  the  atomic  weight  of  aluminum,  its 
oxide  being  assumed  A1203,  will  be  27-237  in  reference  to 
that  of  hydrogen  as  unity. 

Berzelius|]  also  attempted  to  obtain  a  pure  hydrate  of 
aluminum  by  precipitating  the  sulphate  and  nitrate  with 
ammonia,  but  found  that  highly  basic  salts  only  were 
thrown  down.  Using  the  chloride  instead,  a  hydrate  was 

*  From  the  Philosophical  Transactions  of  1 880.  Paper  read  before 
the  Royal  Society,  April  22,  1880. 

f  Gilbert’s  Annalen  der  Physik,  40  (1812),  260. 

t  Poggendorff’s  Annalen  der  Physik  u.  Chemie,  8  (1826),  187. 

§  A.  C.  Oudemans,  jr.  (in  his  “  HUtorish-kritisch  Overzigt  van  de 
Bepaling  der  Atquivalent-Gewigten  van  twee  en  twentig  Metalen  ; 
Leiden,  1853),  calculates,  from  Berzelius’s  figures,  Al=i7ro2. 

||  Gilbert’s  Annalen,  loc.  cit. 
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obtained  which,  after  being  dried  in  the  sun,  gave  only 
water  on  heating,  but  there  was  a  little  loss  from  mechani¬ 
cally-carried  over  alumina.  This  sun-dried  hydrate  left 
64-932  per  cent,  of  alumina  free  from  acid.  Berzelius 
therefore  calculates  that  100  parts  of  anhydrous  alumina 
had  been  combined  with  54  parts  of  water — this  amount 
of  water  containing  47-65  parts  of  oxygen:  while  the 
alumina  contains,  as  shown  by  the  above-quoted  analysis 
of  the  sulphate,  46726  parts  of  oxygen.  He  remarks  : 
“  I  cannot  affirm  that  either  the  determination  of  the 
amount  of  water  or  that  of  the  oxygen  in  the  alumina  is 
sufficiently  exadt ;  both  are,  however,  so  far  so  as  to 
sufficiently  show  us  that  alumina,  like  the  preceding  bases, 
combines  with  an  amount  of  water  whose  oxygen  is  equal 
to  that  of  the  earth  itself.” 

In  the  decomposition  by  heat  of  aluminum  sulphate,  as 
thus  used  to  furnish  data  from  which  to  calculate  the 
atomic  weight  of  the  metal,  the  following  possible  sources 
of  error  may  be  noticed  :  The  hydrate  precipitated  by 
ammonia  from  a  solution  of  (presumably)  potash  alum 
might  carry  down  with  it  traces  of  fixed  alkali,  and  this 
latter  be  retained  in  the  sulphate  afterwards  prepared  from 
the  hydrate.  The  tendency  of  aluminum  to  form  basic 
salts  suggests  the  possibility  of  traces  of  sulphuric  acid 
being  lost  in  the  preliminary  drying  over  the  simple  alcohol 
lamp,  even  at  a  temperature  at  which  possibly  the  last 
traces  of  water  might  not  have  been  removed.  I  have 
found  from  my  own  experiments  that  a  trace  of  basic  sul¬ 
phate  may,  on  the  other  hand,  be  obstinately  retained  even 
after  prolonged  exposure  to  a  very  high  temperature,  when 
it  might  be  assumed  that  pure  alumina  alone  was  left. 
As  Berzelius  himself  says,  ignited  alumina  rapidly  absorbs 
moisture  from  the  air,  involving  risk  of  error  in  determin¬ 
ing  its  weight.  Traces  of  the  light  pulverulent  alumina  are 
liable  to  be  mechanically  carried  away  during  the  decom¬ 
position  of  the  sulphate.  It  is  observable  that  all  these 
sources  of  error,  except  the  last,  tend  in  the  same  direction, 
to  make  the  atomic  weight  of  aluminum  come  out  too 
high. 

2.  Experiments  of  Sir  Humphry  Davy,  1812, — In  Sir 
Humphry  Davy’s  “  Elements  of  Chemical  Philosophy,” — 
published  in  1812,  the  same  year  in  which  Berzelius’s  first 
paper  on  this  subjedt  appeared — it  is  stated*  that  nodiredt 
researches  had  then  been  made  on  the  quantity  of  oxygen 
in  alumina,  but  that,  from  some  experiments  by  the  author 
on  the  quantity  of  ammonia  required  to  decompose  satu¬ 
rated  solutions  of  alumina  in  acids,  “it  would  appear  that 
the  number  representing  alumina  is  about  48,  and,  suppos¬ 
ing  it  to  consist  of  one  proportion  of  aluminum  and  one  of 
oxygen,  33  will  be  the  number  representing  aluminum.” 
The  details  of  the  experiments  in  question  are  not  given, 
and  the  combining  proportions  of  all  substances  having 
been  very  imperfectly  known  at  the  time — the  number  15 
is  taken  above  for  oxygen — it  is  needless  to  say  that  this 
passage  throws  no  light  upon  the  exadt  atomic  weight  of 
aluminum. 

3.  Experiments  of  Thomson,  1825. — Thomson}  at¬ 
tempted  to  deduce  the  number  representing  this  atomic 
weight  from,  (a)  analyses  by  himself  and  others  of  sundry 
natural  aluminous  silicates, (£>)  analyses  of  potassium  alum, 
and  (4)  analyses  of  hydrates  of  aluminum.  He  concluded 
from  all  his  experiments  that  the  true  number  for  alumina 
is  2-25  (0  =  1),  and,  taking  alumina  to  be  A10,  he  made 
A1=x-25.  This  corresponds  to  Al  =  30,  if  O  be  assumed 
=  16,  and  alumina  A1203 — a  result  which  can  only  be 
viewed  as  a  rough  approximation  to  the  truth,  since 
Thomson’s  methods  were  far  from  accurate,  and  his 
experimental  results  agree  but  poorly  with  each  other. 

4.  Experiments  of  Mather,  1835. — W.  W.  Mather,} 
Assistant  Professor  of  Chemistry  at  the  United  States 
Military  Academy,  West  Point,  prepared  anhydrous  alu- 


*  Vol.  4,  263,  of  the  Colletted  Works  of  Sir  H.  Davy,  edited  by  his 
brother  Dr.  John  Davy,  London,  1840. 

f  Thomas  Thomson, M.D., “An  Attempt  to  Establish  the  First'Prin- 
ciples  of  Chemistry  by  Experiment,”  1,  285  ",  London,  1825. 

$  Silliman’s  American  Journal  of  Science  and  Arts,  27  (1835),  241. 
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minum  chloride  by  Wohler’s  process,  dissolved  a  weighed 
portion  of  it  in  water,  added  silver  nitrate  in  excess, 
filtered  off,  dried  and  weighed  the  silver-chloride  formed, 
threw  down  excess  of  silver  from  the  filtrate  by  hydro¬ 
chloric  acid,  filtered  again,  evaporated  this  second  filtrate 
and  washings  to  dryness,  ignited  the  residue,  and  weighed 
it  as  alumina.  0  646  grm.  of  aluminum  chloride  gave 
2-0549731*  grms.  of  silver  chloride  (yielding  on  reduction 
1-548161  grm.  of  silver)  and  0-2975  grm.  of  alumina. 

From  the  amount  of  silver  chloride  found  and  silver 
obtained  from  it  in  this  one  experiment,  and  from  the 
atomic  weights  of  silver  and  chlorine  adopted  by  Berzelius 
and  Thomson  respectively,  Mather  calculated  values  for 
the  atomic  weight  of  aluminum  ranging  from  1-82274  to 
1-85430  (O  =  1,  and  the  formula  of  the  chloride  being  taken 
as  AICI3),  or  29-16384  to  29-66880  for  O  =  16  ;  but  from  the 
amount  of  alumina  obtained  and  the  amount  of  aluminum 
therein  (the  latter  deduced  from  the  chloride  taken  for 
analysis  minus  the  chlorine  found),  he  calculated  the 
atomic  weight  for  aluminum  as  1-3188017  (0  =  i)  for  alu¬ 
mina  taken  as  A1203,  or  21-1008272  for  0  =  i6.  He  does 
not  seem  to  have  been  struck  by  the  evidence  of  some 
error  in  his  own  work  which  these  discrepant  numbers 
afford,  but  suggested  that  the  figures  given  by  Berzelius 
for  the  aluminum  and  oxygen  in  alumina  might  have  been 
accidentally  inverted,  which  would  explain  the  disagree¬ 
ment  between  himself  and  the  great  Swedish  chemist.  In 
reality  it  is  pretty  plain  that  Mather’s  alumina  was  not 
pure,  either  from  fixed  matter  of  some  kind  left  behind 
from  the  acids  and  wash  water  used,  or  from  absorption  of 
moisture  before  weighing.  If  his  most  direct  result  only 
be  taken  as  the  basis  of  calculation,  namely,  the  weight  of 
aluminum  chloride  used  and  silver  chloride  obtained  from 
it,  using  Stas’s  numbers  for  chlorine  (35-37)  and  silver 
(107-66),  the  atomic  weight  of  aluminum  found  will  be 
28-778  for  the  formula  A1C13. 

5.  Experiments  of  Mallet,  1857. — In  1857  the  writer  of 
this  paper  attempted  to  use  metallic  aluminum,  which  had 
not  long  before  begun  to  be  manufactured  and  sold,  for 
the  determination  of  the  atomic  weight.  At  the  meeting 
of  the  British  Association  held  in  that  year  at  Dublin,! 
he  gave  a  brief  account  of  his  experiments,  which 
.had  been  made  with  the  metal  of  commerce,  contain¬ 
ing,  as  he  found,  only  from  93  to  g6  per  cent  of 
pure  aluminum.  '  The  exadt  nature  and  amount  of  the 
foreign  substances  present,  chiefly  iron  and  silicon, 
having  been  determined,  the  crude  metal  was  dissolved  in 
hydrochloric  acid,  the  solution  precipitated  by  ammonia, 
and  from  the  amount  of  alumina  left  from  the  precipitate 
on  ignition,  after  allowing  for  the  impurities,  the  atomic 
weigh  was  deduced.  The  results  obtained  from  a  few 
experiments  were  not  satisfactory  enough  to  warrant  any 
proposal  to  modify  the  then  received  number.  The  pro¬ 
bability  that  this  number  needed  correction,  was,  however, 
pointed  out,  with  reasons  for  such  an  opinion  ;  the  desira¬ 
bility  of  obtaining  for  the  purpose  of  new  experiments 
really  pure  metallic  aluminum  was  noticed ;  and  it  was 
suggested  that  difficulties  connected  with  the  accurate 
determination  of  alumina  by  the  method  which  had  just 
been  tried  might  make  it  eligible  to  determine  instead  the 
hydrogen  given  off  during  the  solution  of  the  metal  in 
acid. 

(To  be  continued. 


Determination  of  Lead  Peroxide. — H.  Fleck. — The 
author  decomposes  the  peroxide  with  hydrochloric  acid, 
conducts  the  chlorine  into  a  solution  of  potassium  iodide, 
and  titrates  the  iodine  set  at  liberty. — Journal  de  Phar- 
made  et  de  Chimie. 


*  The  seven  decimal  places  are  given,  notwithstanding  the  state¬ 
ment  by  the  author  himself  that  his  balance  could  weigh  easilyi-3O0th 
grain,  and  was  sensible  to  i-700th  graiml 

Report  of  British  Association  Meeting  at  Dublin,  1857;’’ 
Transactions  of  Sections,  53, 
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ACTION  OF 

INSOLUBLE  METALLIC  SULPHIDES  UPON  A 
SOLUTION  OF  ACID  NICKEL  SULPHATE 
IN  PRESENCE  OF  SULPHURETTED  HYDROGEN. 

By  M.  H.  BAUBIGNY. 

If  the  progressive  formation  of  nickel  sulphide  in  a 
solution  of  the  sulphate  of  this  metal  containing  sulphu¬ 
retted  hydrogen  is  a  function  of  the  relation  of  the  weights 
of  the  acid  and  of  the  metal  present,  as  I  have  announced 
it  is,  because  the  precipitated  sulphide,  i.e.,  the  insoluble 
body,  intervenes  in  the  reaction  of  the  compounds  still  in 
solution,  it  results  from  this  hypothesis  that  (1)  if  we 
take  away  at  any  given  moment  the  sulphide  existing  from 
the  medium  formed  by  the  solution  of  nickel  sulphate,  the 
reaction  must  stop ;  (2)  if  to  a  solution  of  the  acid  sul¬ 
phate  of  nickel  we  add  a  quantity  of  the  sulphide  of  this 
metal,  such  that  the  weight  of  the  free  acid  and  that  of  the 
metal  added  in  the  form  of  sulphide  are  in  the  proportions 
of  weight  necessary  to  form  a  neutral  or  feebly  acid  sul¬ 
phate,  the  nickel  in  solution  must  be  progressively  preci¬ 
pitated  as  sulphide. 

If  from  a  solution  of  neutral  nickel  sulphate  (i-ioogrm. 
in  140  c.c.  of  water),  and  saturated  at  o°with  sulphuretted 
hydrogen  we  remove  after  some  hours  by  filtration  the 
sulphide  deposited,  the  solution  will  not  give  any  further 
precipitate  of  sulphide  if  exposed  anew  at  the  ordinary 
temperature,  even  if  care  be  taken  to  re-saturate  it  at  o° 
with  sulphuretted  hydrogen  before  closing  the  vessel. 
This  first  result  was  easy  to  foresee,  for  we  may  consider 
the  liquid  separated  from  the  sulphide  as  constituting  a 
new  initial  state,  that  of  a  solution  of  acid  nickel  sulphate. 
It  is  equally  true  that  nickel  sulphide,  if  placed  in  a  solu¬ 
tion  of  acid  sulphate  of  the  same  metal,  identical  to  that 
from  which  it  has  been  separated  by  filtration,  re-establises 
the  former  conditions.  In  any  case  the  state  of  the  sul¬ 
phide  employed  has  its  importance.  The  crystalline  and 
compact  sulphide,  as  obtained  under  certain  conditions, 
of  which  hereafter,  is  inactive,  or  at  least  took  no  effect  in 
the  course  of  fifteen  days.  Nickel  sulphide  does  not  aCt 
by  its  presence,  like  a  porous  body,  but  chemically. 

If  we  substitute  for  the  nickel  sulphide  zinc  sulphide  in 
the  same  state  of  division,  and  operate  otherwise  under 
the  some  conditions,  the  totality  of  the  nickel  sulphide 
remains  in  solution  even  after  a  month  of  aCtion.  Copper 
sulphide,  on  the  other  hand,  aCts  like  nickel  sulphide.  If 
to  a  solution  of  0-731  grm.  nickel  sulphate  in  140  c.c.  of 
water  we  add  any  given  weight  of  neutral  copper  sulphate 
— 1-500  grm.  for  instance — and  saturate  it  with  sulphu¬ 
retted  hydrogen  gas  before  closing  the  vessel,  then  in  spite 
of  the  relatively  considerable  quantity  of  acid  set  at  liberty 
from  the  formation  of  copper  sulphide,  there  remains  in  the 
liquid  eight  days  afterwards  merely  0-440  grm.  nickel  sul¬ 
phate. 

In  a  solution  of  neutral  sulphates  containing  merely  zinc 
and  nickel  sulphuretted  hydrogen  cannot  precipitate  nickel 
sulphide  along  with  the  zinc  unless  the  weight  of  the  zinc  is 
much  less  than  that  of  the  nickel— about  one-third 
according  to  the  author’s  former  observations.  But  it  can 
in  any  case  be  prevented  by  adding  a  little  free  acid  to  the 
solution. 

With  copper,  on  the  contrary,  nickel  may  be  precipi¬ 
tated  whatever  may  be  the  proportions  of  weights  of  the 
two  metals,  nickel  and  copper,  if  we  operate  with  neutral 
sulphates,  and  this  precipitation  can  be  effedtually  pre¬ 
vented  only  by  the  addition  of  free  acid  in  sufficient  quan¬ 
tity.  Further,  when  the  precipitation  is  once  begun,  it 
must  be  conduced  rapidly  and  without  interruption,  and 
the  first  washings  in  the  same  manner  ;  for  notwithstanding 
the  previous  addition  of  an  excess  of  free  acid  the  condi¬ 
tions  of  the  medium  changing  constantly  during  filtration, 
as  well  upon  the  filter  as  in  the  beaker,  there  comes  a  time 
when  the  copper  sulphide  and  the  small  quantity  of  liquid 
which  still  moistens  it  are  in  such  proportions  in  this 
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medium  that  the  totality  of  the  weights  of  the  two  metals, 
copper  and  nickel,  bears  the  same  proportion  to  the 
totality  of  the  acid,  free  and  combined,  as  in  a  neutral 
sulphate,  conditions  in  which  the  copper  sulphide  can  a<5t 
upon  the  nickel  sulphide.  If  these  conditions  are  too  much 
prolonged  the  analysis  becomes  necessarily  inexadt. — 
Comptes  Rendus. 


ANALYSIS  OF  INDIAN  BREWED  AND  OTHER 

ALES. 

By  C.  J.  H.  WARDEN, 

Bengal  Medical  Staff,  Chemical  Examiner  to  Government,  &c. 

Yhe  following  is  a  tabulated  statement  of  the  composition 
of  twelve  samples  of  Indian  brewed,  and  five  samples  of 
imported  beer.  The  samples  were  received  from  the 
Commissariat  Department  in  sealed  bottles : — 


(  Chemicl  News, 

I  June  16, 1882. 

just  named,  provided  the  concentration  of  the  acid 
exceeds  5  per  cent.  He  has  observed,  however,  that  not 
a  trace  of  potassium  chloride  is  decomposed  if  acetic  acid 
of  only  2  to  3  per  cent  is  used,  and  the  evaporation  is 
conducted  upon  the  water-bath,  even  when  the  evapora¬ 
tion  is  repeated  five  or  six  times ;  under  which  circum¬ 
stances  potassium  iodide  is  easily  decomposed  and  potas¬ 
sium  bromide  less  readily,  but  still  in  small  quantities, 
completely  if  the  evaporation  is  repeated  two  or  times. 
The  same  holds  good  with  the  adtion  of  manganese  per¬ 
oxide  and  acetic  acid  upon  potassium  bromide.  Whilst 
acetic  acid  at  2  or  3  per  cent  decomposes  potassium 
iodide  in  presence  of  manganese  peroxide  very  easily  the 
first  or  second  time  of  evaporation,  the  same  mixture  has 
no  adtion  upon  potassium  bromide,  and  acetic  acid  at 
10  per  cent  must  be  used  to  liberate  even  traces  of  bro¬ 
mine.  The  author  promises  to  publish  the  details  of 
analyses  showing  that  his  method  is  not  merely  accurate 
but  in  many  cases  very  convenient.  —  Berichte  der 
Deutschen  Chemischen  Gesellschaft. 


Analyses  of  Indian  Brewed  and  other  Ales. 


Place  of  Manufacture,  &c. 

Ale. — Dyer  and  Co.,  Simla .  ..  ..  ..  4. 

“  East  India  Pale,”  Whymper  and  Co.,  Mussorrie. . 

Munee  Brewery  Co. 

“  Troops  Ale,  Nyna  tal  Brewery  Co. . 

“  India  Pale  Ale,”  Mackinnon  &  Co.,  Mussorrie  . . 

“  Canteen  issue,”  Meakin  and  Co.,  Kasauli  . . 

Porter. — “  Canteen  issue,”  Meakin  and  Co . 

Whymper  and  Co . 

Mackinnon  and  Co . . 

Nyna  tal  Brewery  Co . 

Munee  Brewery  Co.  ..  ..  . 

Dyer  and  Co.,  Simla . 

“  Tivoli  Beer  ” . 

“  Anglo-Bavarian  Beer  ” . 

“  Pilsener  Beer  ”  . 

Imported  English  Ale  (Cask) — 

Taylor,  Walker,  and  Co . 

..  »  ( Porter )  . 


The  extradtive  matter  was  calculated  in  weighed  quan» 
tities  of  the  samples,  In  determining  the  amount  of  malt 
used  per  gallon  no  dedudtion  was  made  on  account  of  loss 
of  gravity  from  acetic  acid. 

Medical  College,  Calcutta,  April  24,  1882. 


ON  THE 

DETERMINATION  OF  CHLORINE  IN  PRESENCE 
OF  BROMINE  AND  IODINE. 

By  G.  VORTMANN. 

MM.  C.  L.  Muller  and  G.  Kircher  have  recently  published 
in  the  Berichte  der  Deutschen  Chemischen  Gesellsehaft 
certain  experiments  on  the  behaviour  of  peroxides  with 
chlorides,  bromides,  and  iodides  in  presence  of  free  acetic 
acid.  On  the  faith  of  these  experiments  they  maintain 
that  the  author’s  method  of  separating  chlorine  from  bro¬ 
mine  and  iodine  ( Berichte ,  xiii.,  325)  is  not  trustworthy. 
A  full  description  of  the  process  appears  in  the  May 
number  of  the  Vienna  Monat’sheft,  and  in  the  meantime 
the  author  seeks  to  explain  how  MM.  Muller  and  Kircher 
have  arrived  at  results  differing  so  widely  from  his  own. 
As  regards  the  fadt  that  on  boiling  potassium  chloride, 
lead  peroxide,  and  acetic  acid  a  perceptible  escape  of 
chlorine,  and  consequently  a  loss  of  hydrochloric  acid, 
occurs,  his  observations  agree  with  those  of  the  chemists 
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p.c.  dried 

lbs.  per 

as  (^2^4^11) 

per 

at  15-5°  C. 

Volume. 

at  100°  C. 

Gallon. 

per  cent. 

cent. 

1007-91 

I3-87 

4'75 

2-49I 

0-192 

0-240 

ioirn 

12' I 

5-4I 

2-377 

0-288 

0-43 

1008-11 

I5-03 

4-63 

2-659 

0-198 

0-25 

IOII'II 

n-8 

5-07 

2-32 

0-192 

0-39 

ioxo'39 

I2'9 

4-65 

2-473 

0-168 

0-25 

1012-43 

11*2 

5-39 

2-293 

o-i44 

0-21 

1016-55 

n-g2 

6-67 

2-551 

0*246 

0‘38 

1015-23 

12-7 

6-57 

2-642 

0*300 

0-42 

1010-91 

ti-6 

5-52 

2-3M 

0-336 

0-35 

1010-15 

107 

4‘59 

2-14 

0-228 

0-22 

1010-63 

io‘8 

5-46 

2-213 

0-36 

o‘35 

1012-48 

I3-4 

5‘3i 

2-641 

0-276 

0-25 

1014-43 

IO-2 

6-44 

2-198 

0-228 

0-27 

1001-63 

II’O 

2-57 

1-843 

0-21 

0-31 

1006-07 

8-3 

3-19 

i"563 

0-12 

0-06 

1004-39 

II-O 

3-25 

1-970 

0-306 

0-27 
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THE 

MOST 

CONVENIENT 

SCALE  FOR  A 

THERMOMETER  USED  IN  GAS  ANALYSIS.* 
By  EDWARD  W.  MORLEY,  of  Hudson,  Ohio. 

(Abstract.) 

It  is  impossible  to  dispense  with  a  thermometer  in  gas 
analysis,  if  accuracy  and  rapidity  of  work  are  both  re¬ 
quired.  No  method  of  keeping  the  temperature  constant, 
nor  of  mechanically  compensating  for  its  variations, 
answers  this  double  requirement.  My  analyses  of  air  are 
made  with  a  probable  error  of  but  the  four-hundredth  part 
of  one  per  centum.  In  them  the  total  reduction  of  the 
whole  analysis,  that  is  the  computing  the  percentage  of 
oxygen  from  the  readings  of  scale  and  thermometer,  takes 
less  than  two  minutes  and  a  half.  No  system  other  than 
that  which  determines  the  temperature,  and  corredts  for 
its  variations,  can  equal  this  in  rapidity. 

If  the  thermometer  is  to  be  used  in  gas  analysis,  it  is 
worth  while  to  provide  it  with  that  form  of  scale  which  is 
most  economical  of  time.  Usually  it  is  necessary  to  read 
the  centigrade  degree  on  its  scale,  and  then  consult  a  table 
for  a  logarithmic  fadtor  corresponding  ;  the  thermometer 
ought  to  be  so  graduated  as  to  show  this  logarithm 
diredtly,  dispensing  with  the  table. 

A  seeming  difficulty  lies  in  the  fadt  that  the  degrees  are 
of  varying  length,  and  hence  not  so  easy  to  produce  on  a 

*  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  vol.  xxix.,  Boston  Meeting. 
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graduating  engine.  But  since  all  that  is  required  is  that 
the  graduations  shall  show  logarithms  accurate  in  the 
fifth  decimal  place,  the  difficulty  can  easily  be  surmounted. 
We  may  compute  the  places  on  the  centigrade  scale  at 
which  every  third  logarithmic  degree  would  end,  and  then 
divide  these  intervals  of  three  logarithmic  degrees  into 
thirty  tenths  at  one  setting  of  the  engine.  No  error 
would  appear  in  the  fifth  decimal  place  in  this  way.  As 
the  logarithmic  degrees  mentioned  are  two-thirds  as  long 
as  centigrade  degrees,  the  number  of  settings  of  the 
engine,  to  reach  say  thirty-five  degrees,  would  not  be  too 
troublesome. 

The  most  convenient  method  of  numbering  these 
logarithmic  degrees  may  be  described.  The  freezing- 
point  should  be  considered  as  corresponding  to  thelogarithm 
of  unity  ;  at  about  sixteenths  of  a  centigrade  degree  above 
this  point  will  be  a  logarithm  differing  from  the  former 
by  one-thousandth  ;  the  space  between  this  and  the  former 
is  to  be  divided  into  ten  equal  parts,  which  represent  units 
of  the  fourth  place  of  decimals,  and  read  by  estimation  to 
units  of  the  fifth  place  of  decimals.  This  logarithm  differ¬ 
ing  by  one-thousandth  from  the  logarithm  of  unity  should 
be  numbered  gg,  representing  the  logarithm  o'gggoo.  At 
Sbout  i*2  centigrade  will  stand  logarithmic  degree  g8, 
representing  logarithm  0-99800.  The  scale  is  continued 
upwards  in  this  way,  the  numbers  decreasing  upwards. 
The  number  taken  from  this  scale,  followed  by  the  tenths 
and  hundredths,  and  preceded  by  the  figure  nine,  supplied 
mentally,  is  the  logarithm  to  be  added  to  the  logarithms 
of  tension  and  observed  volume  to  reduce  apparent  volumes 
at  other  temperatures  to  the  freezing-point. 


REMARKS  ON  JOLLY’S  APPARATUS  FOR 
DETERMINING  THE  AMOUNT  OF  OXYGEN 

IN  AIR.* 

By  EDWARD  W.  MORLEY,  of  Hudson,  Ohio, 
(Abstract.) 

'Phis  apparatus  resembles  Jolly's  air-thermometer.  The 
air  to  be  analysed  is  contained  in  the  bulb  of  the  appara¬ 
tus,  and  is  measured  by  determining  its  tension  at  the 
freezing-point.  Its  oxygen  is  absorbed  by  a  spiral  of 
copper  wire  heated  by  an  eledric  current,  and  the  residual 
nitrogen  is  measured  at  the  freezing-point.  The  process 
is  simple,  and  the  apparatus  is  simple  and  economical; 
but  it  can  claim  no  greater  accuracy  than  has  been 
obtained  by  a  great  many  experimenters  by  means  of  the 
more  rapid  process  with  eudiometric  apparatus. 

Let  us  compare  its  accuracy  with  the  accuracy  of  the 
Bunsen  long  eudiometer,  and  that  of  the  Franklin  and 
Ward  apparatus.  We  compute  the  probable  error  of 
Jolly’s  apparatus  on  the  hypothesis  that  the  probable  error 
at  the  so-called  Jolly  point  is  the  hundredth  of  a  milli¬ 
metre,  and  that  at  the  other  three  measurements  is  the 
tenth  of  a  millimetre.  This  probable  error  of  the  result 
may  be  compared  with  the  probable  error  computed  for 
the  two  other  apparatus  on  the  hypothesis  that  the  pro¬ 
bable  error  in  each  reading  is  the  same  quantity  as  that  in 
the  corresponding  kind  of  reading  in  the  Jolly  apparatus, 
namely,  the  tenth  of  a  milimetre. 

The  error  at  the  Jolly-point  is  partly  one  of  volume 
observed,  and  partly  of  tension  observed.  The  two  have 
always  the  same  sign,  and  form  but  one  independent  error. 
The  error  at  the  top  of  the  manometric  column,  and  the 
errors  at  each  end  of  the  barometric  column,  form  the 
other  three  independent  errors  to  which  the  measurement 
is  liable.  Their  total  effedt  makes  the  probable  error  of 
the  measurement  0-023  per  centum. 

The  volume  of  air  taken  for  analysis  enters  the  result  as 
a  denominator  and  as  a  minuend  in  the  numerator.  These 

*  Proceedings  of  the  American  Association  fo  the  Advancement 
of  Science ,  vol.  xxix,,  Boston  Meeting. 


two  effedts  have  contrary  signs,  and  the  residual  effedt  is 
four-fifths  of  the  probable  error  of  the  measurement.  The 
probable  error  of  the  other  measurement  of  residual  nitro¬ 
gen  enters  the  result  with  its  full  value.  Their  joint  effedt 
makes  the  probable  error  of  the  result  0-029  per  centum. 

Now  in  the  eudiometric  process,  the  error  in  the 
measurement  of  air  enters  the  result  only  as  a  divisor, 
with  one-fifth  its  value.  The  measurements  before  and 
after  explosion  affedt  the  numerator  with  one-third  their 
value.  All  the  errors  of  measurement  are  diminished 
threefold  and  fivefold  in  their  effedt  on  the  result.  The 
errors  probable  in  the  result  with  the  Bunsen  long  eudio¬ 
meter  and  with  the  Frankland  and  Ward  apparatus  are 
0-027  and  o-oig  per  centum,  for  a  probable  error  of  a  tenth 
of  a  milimetre  in  each  scale  reading.  Therefore,  while 
a  Jolly  apparatus  can  make  more  accurate  single  measure¬ 
ments  than  the  other  methods,  it  is  not  capable  of  obtaining 
so  accurate  final  results. 

If  the  apparatus  be  modified,  as  the  air  thermometer 
has  been  modified,  by  closing  the  end  of  the  manometer 
tube,  and  dispensing  with  the  barometer,  the  apparatus 
will  give  as  good  results  as  the  Frankland  and  Ward 
apparatus.  The  probable  error  of  a  measurement  becomes 
0-014  per  centum,  and  the  probable  error  of  the  result 
o’oig  per  centum,  both  on  the  hypothesis  of  a  probable 
error  of  a  tenth  of  a  milimetre  in  each  scale  reading  and 
of  a  hundredth  at  the  Jolly-point. 

The  following  table  shows  the  probable  comparative 
errors  of  the  four  apparatus  mentioned:  — 

Probable  Errors  of  Measurements  and  of  Final  Results 
for  Probable  Errors  of  one-tenth  m.m. ;  and  of  one- 
hundredth  m.m.  for  Jolly-poin'c. 

Bunsen  Frankland  Jolly  Jolly 


long  &  Ward 

Eudiometer,  apparatus. 
P.c.  P.c. 

Probable  error—- 

apparatus,  apparatus 
modified. 
P.c.  P.c. 

1st  measurement 

0-045 

0-034 

0-023 

0-014 

2nd  measurement 

0-059 

0-042 

0-023 

0-014 

3rd  measurement 

0-048 

0-033 

— 

— 

of  result  . . 

0-027 

0-019 

0-029 

o'oig 
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Saturday ,  June  10th,  1882. 

Prof.  Clifton,  President,  in  the  Chair. 

New  member — Major-General  Martin,  R.E. 

Mr.  W.  F.  Stanley  read  a  paper  on  “  Sonorous  Vibra •= 
tions,"  especially  those  of  the  tuning-fork.  The  larger 
and  more  visible  movements  of  a  sounding  body  do  not 
appear  to  be  best  fitted  to  propagate  musical  sounds,  as 
was  shown  by  placing  disks  on  the  prongs  of  a  powerful 
fork,  which,  when  vibrating,  could  then  only  be  heard  a 
short  distance,  whereas  by  its  smaller  longitudinal  motions 
when  placed  on  its  resonator  it  produced  a  penetrating 
sound.  The  vibration  down  the  stem  of  the  fork  was 
shown  not  to  depend  upon  a  vibrating  ventroid,  as  sug¬ 
gested  by  Chladni,  for  a  fork  cut  in  the  end  of  a  solid  steel 
bar  communicated  sonorous  vibrations  equally  well  to  the 
resonator.  To  set  a  fork  in  vibration  it  was  necessary  to 
bow  one  prong  only  ;  therefore,  in  this  case,  the  vibration 
must  proceed  along  the  prongs.  A  light  fork,  1  metre 
long,  was  fixed  in  a  heavy  vice,  and  it  was  shown  by  it 
that  vibrations  passed  down  one  prong  and  up  the  other 
alternately.  By  means  of  dust,  ripples  were  shown  to 
run  down  an  ordinary  fork  in  vibration.  Light  pieces  of 
metal  were  fitted  to  the  ends  of  a  powerful  fork  and  these 
immersed  in  mercury,  the  reflected  surface  of  which  was 
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shown  on  a  screen,  where  it  was  seen  that  the  whole  mer¬ 
cury  surface  was  broken  into  fine  ripples.  It  was  suggested 
that  such  small  waves  are  also  perceived  by  the  ear.  By 
these,  certain  conditions  of  harmonics  could  be  better 
accounted  for,  as,  for  example,  by  division  ;  in  smaller 
waves  the  rarefaction  of  a  note  in  space  would  not  suffer 
interference  by  the  condensation  of  its  oCtave  falling  in 
the  same  space  and  time. 

Lord  Rayleigh  explained  several  of  Mr.  Stanley’s 
experiments  on  the  known  theory  of  sound. 

Mr.  Walter  Baily  then  exhibited  a  model  of  a  “  New 
Integrating  Anemometer .”  This  apparatus  contains  a 
horizontal  plane,  in  which  are  two  slits,  forming  a  cross, 
with  arms  towards  the  cardinal  points.  Each  slit  is  fitted 
with  a  sliding  piece,  and  the  two  slides  are  connected  by 
a  bar,  the  arrangement  being  that  of  the  well-known  in¬ 
strument  for  drawing  ellipses.  The  slides  carry  beneath 
them,  wheels,  with  their  planes  perpendicular  to  the  slits 
and  passing  through  the  pivots  of  the  bar.  The  wheels 
rest  on  a  horizontal  disk,  whose  centre  is  beneath  the 
centre  of  the  cross.  The  centre  of  the  bar  is  to  be  con¬ 
nected  to  a  weathercock,  which  will  keep  it  in  the  direc¬ 
tion  of  the  wind  when  looked  at  from  the  centre  of  the 
instrument.  The  disk  is  to  be  revolved  by  Robinson’s 
cups.  The  number  of  revolutions  of  the  wheels  then  give 
the  integral  of  the  resolved  parts  of  the  wind  in  the  direc¬ 
tion  of  the  cardinal  points.  In  the  working  model  of  the 
instrument  exhibited  there  was  an  electrical  arrangement 
connected  with  four  indicators,  one  for  each  of  the 
cardinal  points.  At  each  turn  of  a  wheel  a  circuit  was 
completed,  and  the  corresponding  indicator  moved.  Re¬ 
cording  instruments  are  to  be  substituted  for  indicators, 
and  the  amount  recorded  on  each  in  a  given  time  will  be 
proportional  to  the  total  motion  of  the  wind  towards  the 
corresponding  cardinal  point. 

Mr.  Lecky  pointed  out  that  a  good  anemometer  was  a 
great  desideratum  at  present. 

The  Society  meets  at  Oxford  on  the  17th,  and  South 
Kensington  on  the  24th  of  this  month. 
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Dyeing  and  Tissue-Printing.  By  W.  Crookes,  F.R.S. 

( Technological  Handbooks.  Edited  by  H.  Trueman 

Wood,  Secretary  of  the  Society  of  Arts.)  London  :  G. 

Bell  and  Sons. 

Those  of  cur  readers  who  have  taken  an  interest  in  the 
City  and  Guilds  of  London  Institute  for  the  Advance¬ 
ment  of  Technical  Education  will  be  aware  that  the  want 
of  a  series  of  manuals  specially  adapted  for  the  use  of 
students  preparing  for  the  examinations  of  the  Institute 
soon  made  itself  felt.  On  the  tinctorial  arts,  for  instance, 
there  certainly  existed  important  and  valuable  treatises. 
But  they  were  for  the  most  part  too  costly  for  students, 
many  of  whom  would  probably  be  of  limited  means. 
Other  works,  again,  were  unsuitable  because  they  did  not 
begin  at  the  alphabet  of  the  arts  in  question.  What  was 
needed,  therefore,  was  a  handbook,  not  too  costly,  plain, 
and  simple  in  its  style,  covering  the  whole  ground,  and 
making  no  special  demands  upon  the  previous  knowledge 
of  the  student.  Mr.  Crookes  has  undertaken  the  some¬ 
what  difficult  task  of  drawing  up  such  a  work,  and  appears 
to  have  succeeded  in  fulfilling  the  various  conditions 
above  laid  down.  The  only  previous  qualification  of 
which  the  student  is  assumed  to  be  possessed  is  an  ele¬ 
mentary  knowledge  of  chemistry,  such  as  may  be  acquired 
from  almost  any  of  the  rudimentary  treatises  on  that 
science.  The  author,  building  upon  this  foundation,  seeks 
to  explain  the  principles  of  the  art  from  a  practical  rather 
than  from  a  theoretical  point  of  view.  From  the  very 
outset  he  endeavours  to  explain  everything  with  which 
the  learner  might  be  puzzled.  In  the  preface  there  are 


given  explanations  of  certain  measures  used  in  dye-works, 
&c.,  and  little  known  elsewhere.  In  the  “General  In¬ 
troduction  ”  the  first  point  brought  forward  is  the  cleansing 
of  the  goods  to  be  operated  upon — a  matter  in  which  even 
experienced  dyers  are  often  sadly  indifferent,  and  thus 
insure  an  unsuspected  source  of  blunders,  which  are 
charged  against  the  dye-wares  or  the  mordants,  and  which 
can  often  be  rectified  only  by  the  expenditure  of  much 
time  and  trouble.  Mr.  Crookes  even  demands,  as  far  as 
is  humanly  possible,  chemical  purity  in  the  vessels  used, 
in  the  materials  to  be  dyed,  in  the  water,  and  in  the  dye- 
wares.  We  know  that  good  results  are  often  produced 
without  the  observance  of  these  conditions,  but  we  know 
also  that  a  prudent  man  will,  if  possible,  avoid  the  risk. 
Half  the  skill  employed  in  “cobbling”  pieces  which  have 
come  up  spotty,  or  flat,  or  smeary,  would  have  prevented 
these  evils,  and  given  a  far  better  result. 

At  this  part  of  the  treatise  a  description  is  given  of  the 
procedures  for  bleaching  the  different  textile  fibres,  that 
is,  freeing  them  from  their  natural  colouring-matters, 
which  in  many  cases  if  let  remain  would  be  as  fatal  as 
artificial  dirt. 

The  next  section,  on  the  selection  of  water  for  dye-  and 
and  print-works,  has  been  evidently  written  with  great 
care.  The  author  points  out  what  kinds  of  water  are 
needed,  from  what  geological  formations  it  may  best  be 
obtained,  and  what  possible  ingredients  are  to  be  especially 
avoided.  It  may  here  be  remarked  that  the  water  needed 
for  tinctorial  purposes,  and,  indeed,  for  the  industrial  arts 
generally,  is  not  the  same  quality  as  that  which  sanitary 
reformers  demand  for  domeslic  purposes.  For  dietetic 
purposesthe  presence  of  salts  of  lime,  and  even  of  magnesia 
and  iron,  to  a  moderate  extent,  is  not  objected  to.  For 
the  dyer  or  the  printer,  iron  is  fatal,  and  compounds  of 
calcium  and  magnesium  greatly  interfere  with  many  of  his 
operations.  Processes  are  given  for  the  detection  of  the 
ordinary  impurities,  and  for  their  removal,  when  necessary, 
upon  the  large  scale. 

Next  follows  a  chapter  on  mordants.  Here  the  author 
enters  a  little  more  into  theoretical  considerations  than 
in  most  parts  of  the  work.  He  shows  that  if  the  action  of 
the  metallic  mordants  and  the  nature  of  the  aniline  colours 
had  been  better  understood,  practical  men  might  have 
been  saved  the  trouble  of  tedious  attempts  to  fasten,  e.g., 
magenta  upon  cotton  fibre  by  means  of  aluminium  acetate 
or  sulphate.  Surely,  even  those  who  talk  most  loudly  of 
the  uselessness  of  what  they  are  pleased  to  brand  as  mere 
“book-knowledge,”  might  see  the  necessity  of  having 
some  acquaintance  with  the  properties  of  the  agents  they 
use.  To  argue  that  because  magenta  is  a  red  colour  it 
must  be  capable  of  fixation  in  the  same  manner  as 
cochineal  is  not,  after  all,  a  very  practical  procedure. 
The  instructions  for  the  preparation  of  nitrate  of  iron 
rank  among  the  fullest  which  have  ever  been  printed,  and 
speak  of  close  and  extensive  observation. 

The  accounts  of  the  astringents,  of  the  fatty  and  the 
animal  mordants — commonly  so-called — are  exceedingly 
thorough  going. 

In  the  “  General  Instructions  on  Dyeing  ”  we  find  not 
a  little  matter  which  it  is  probable  has  never  appeared  in 
print  before,  having  probably  been  overlooked  as  too 
elementary.  Among  other  needful  matter  we  find  here 
the  introduction  of  certain  technical  terms,  which  would 
greatly  perplex  the  tyro  on  his  introduction  to  practical 
work.  Here,  also,  are  plain  directions  for  “  matching  off  ” 
colours,  i.e.,  for  comparing  the  goods  dyed  with  the 
pattern  sent  as  a  standard. 

After  these  general  and  introductory  considerations, 
follow  a  series  of  receipts  for  obtaining  different  colours 
upon  cotton.  It  has  evidently  been  the  author’s  objeCt  to 
exemplify  the  methods  required  for  dealing  with  cotton 
in  its  different  states,  such  as  cotton-wcol,  yarns,  piece- 
goods  of  various  kinds,  such  as  calico,  cotton-velvets, 
cords,  &c.,  and  to  show  the  processes  for  applying  the 
new  colours. 

.  After,  cotton,  linen,  jute,  wool,  and  silk,  are  worked 
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through  in  a  similar  style,  the  characteristic  features  of 
each  staple  being  noticed  in  a  few  preliminary  remarks. 

The  latter  half  of  the  book  is  devoted  to  tissue-printing 
in  its  various  styles  and  branches.  It  cannot  be  denied 
that  the  work  would  have  been  more  useful  had  it  been 
illustrated  with  dyed  and  printed  patterns,  diagrams  of 
machinery,  &c.  But  such  additions  would  have  involved 
such  an  increase  in  the  price  of  the  book  as  to  be  out  of 
the  question.  For  the  purpose  in  view  this  treatise  will 
form  a  sound  and  useful  basis  for  the  student. 


The  Laboratory  Guide,  a  Manual  of  Practical  Chemistry 
for  Colleges  and  Schools,  specially  arranged  for  Agri¬ 
cultural  Students.  By  Arthur  Herbert  Church, 
M.A.,  of  Lincoln  College,  Oxford,  Professor  of  Che¬ 
mistry  in  the  Royal  Academy  of  Arts,  London.  Fifth 
edition,  revised  and  enlarged.  London  :  John  Van 
Voorst. 

On  comparing  the  present  edition  of  Prof.  Church’s 
Laboratory  Guide  with  its  earlier  phases,  we  cannot  fail 
to  be  struck  with  the  great  changes  which  have  been 
made.  Whilst  the  general  plan  of  the  work  has  been 
retained,  and  whilst  none  of  the  features  which  won  for  it 
the  general  approval  of  teachers  and  students  have  been 
sacrificed,  additions  and  improvements  have  been 
numerous.  As  instances,  the  reader  may  compare  the 
instructions  here  given  for  the  determination  of  nitrogen 
with  those  laid  down,  say,  in  the  second  edition.  Not 
only  is  the  space  devoted  to  this  important  process 
doubled — the  precaution  of  adding  an  excess  of  pure  dry 
starch  to  such  substances  as  hair,  wool,  and  albumen,  is 
recommended,  and  Ruffle’s  thiosulphate  process  is  fully 
described  and  recommended  for  the  substances  which  do 
not  yield  the  whole  of  their  nitrogen  as  ammonia  when 
burnt  with  soda-lime  in  the  ordinary  manner. 

The  chapter  on  the  analysis  of  drinking-water  has  also 
been  greatly  enlarged  and  modified.  It  is  very  satisfactory 
that  Prof.  Church  does  not  consider  that  the  character  of 
a  water  can  be  deduced  from  two  or  three  data  alone,  but 
considers  it  advisable  to  ascertain  the  presence  or  absence 
of  phosphoric  acid,  to  observe  the  action  of  the  water  on 
lead,  to  apply  Heisch’s  sugar-test,  and  to  submit  the 
deposit  to  microscopic  examination.  He  does  not  refer  to 
the  presence  or  absence  of  free  oxygen,  which  is  in  some 
cases  an  important  feature. 

The  instructions  for  the  determination  of  the  albumenoids 
in  articles  of  diet,  form  an  exceedingly  useful  addition  in 
the  present  volume  as  compared  with  the  earlier  aditions. 
Until  a  comparatively  short  time  ago  it  was  believed  that 
the  nutritive  value  of  any  root,  leaf,  &c. ,  could  be  dis¬ 
covered  by  a  simple  determination  of  its  total  nitrogen. 
It  is  now  known  that  nitrogen  can  and  does  exist  in 
forms  in  which  it  is  not  capable  of  assimilation  by  the 
animal  system.  Hence  a  determination  of  the  albume¬ 
noids  becomes  necessary.  Two  methods  for  this  purpose 
with  carbolic  acid  and  with  copper  hydrate  are  accordingly 
given. 

Prof.  Church’s  work  as  it  stands  is  undoubtedly  the 
best  laboratory  guide  which  can  be  put  into  the  hands  of 
the  agricultural  student, — a  class  whose  requirements 
extend  far  beyond  that  mere  valuation  of  manures  and 
soils  of  which  they  are  popularly  supposed  to  consist. 


The  Pharmacopoeia  of  the  London  Hospital  :  Compiled 
under  the  Dire&ion  of  a  Committee  appointed  by  the 
London  Hospital  Medical  Council.  London  :  J.  and 
A.  Churchill. 

There  is  but  little  matter  in  this  Pharmacopoeia  which 
can  fitly  fall  within  the  cognizance  of  the  Chemical  News. 
There  is  in  the  first  place  a  list  of  the  medical  and  surgi¬ 
cal  staff  of  the  Hospital.  Then  follows  the  materia 
medica,  in  which  we  merely  notice  a  case  where  pharma¬ 
ceutical  nomenclature  differs  somewhat  perplexingly  from 


that  of  pure  chemistry,  i.e.,  calx  chlorata,  which  from  the 
context  must  evidently  mean  calcium  hypochlorite,  but 
which  might  easily  be  understood  as  calcium  chlorate. 
The  formulae  for  adults  and  for  children  call  likewise  for 
no  remarks  from  our  point  of  view. 

In  the  instrudtions  for  case-taking  in  the  children’s  ward 
we  note  with  interest  that  the  Clinical  Clerk  is  required 
to  record  whether  the  patient  has  been  fed  upon  farina¬ 
ceous  foods.  But  for  the  Libel  Laws,  which  may  be  truly 
called  the  quack’s  shield,  these  preparations  and  at  least 
nine-tenths  of  the  so-called  patent  medicines  would  have 
long  been  swept  out  of  existence. 

Next  follows  a  figure  and  description  of  Dr.  Dupid’s 
apparatus  for  the  determination  of  urea  by  the  sodium 
hypobromite  process,  an  account  of  the  determination  of 
sugar  in  urine  by  Fehling’s  process,  and  a  list  of  solutions 
for  preserving  and  staining  animal  preparations. 

Then  follows  a  chapter  on  poisons  and  their  antidotes. 
It  is  remarkable  that  the  compounds  of  chromium  are 
omitted,  since,  from  their  extensive  use  in  the  arts,  they 
may  be  accidentally  introduced  into  articles  of  food  or 
drink.  The  rest  of  the  book  is  taken  up  with  a  list  of  the 
abbreviations  used  in  prescribing,  metric  weights  and 
measures  with  their  equivalents  in  the  weights  and 
measures  of  the  British  pharmacopoeia,  and  tables  of 
doses. 


Household  Chemistry  for  the  N on-chemical.  By  A.  J. 

Shilton,  F.C.S.  London:  F.  V.  White  and  Co. 

This  is  a  work  which  strongly  reminds  us  of  the  late 
Professor  Johnston’s  “  Chemistry  of  Common  Life.”  The 
writer,  indeed,  admits  in  his  preface  that  many  books  have 
been,  written  on  the  chemistry  of  things  commonly  met 
with  in  daily  life,  but  contends  that  they  have  been  at 
fault  “  in  at  least  one  particular,”  i.e.,  in  containing  a 
quantity  of  matter  “  not  of  a  stridtly  chemical  nature,  and 
which,  however  interesting  in  itself,  swells  the  book  to  a 
large  size  without  adding  to  its  usefulness.”  It  might 
perhaps  here  be  remarked  that  matter  not  stridtly  chemi¬ 
cal  may  yet  be  very  useful,  and  may  be  legitimately  intro¬ 
duced  into  works  of  a  popular  class.  Indeed,  in  describing, 
as  the  author  proposes  to  do,  “  certain  chemical  principles 
and  processes  involved  in  some  household  operations,”  it 
will  not  always  be  found  easy  to  eliminate  physical  and 
physiological  considerations. 

Mr.  Shilton  devotes  his  first  chapter  to  “chemical  pre¬ 
liminaries.”  In  the  second  he  treats  of  washing  soda, 
common  salt,  and  other  sodium  compounds,  and  describes 
briefly  the  alkali  manufacture.  The  manufactures  of  soap 
and  of  candles  are  next  sketched.  As  regards  the  latter 
subject  it  may  be  asked  whether,  as  the  processes  of 
candle-making  are  mainly  mechanical,  the  author  is  not, 
like  his  predecessors,  introducing  matter  which  is  “  not 
of  a  strictly  chemical  nature.” 

Ozone,  though  it  figures  as  an  item  on  the  cover  of  the 
book,  is  but  slightly  noticed  in  the  text.  We  are  glad  to 
find  that  the  author  shows  himself  sceptical  as  to  the 
alleged  wonderful  powers  ascribed  to  this  compound.  He 
is  even  hard-hearted  enough  to  inform  the  British  public 
that  the  peculiar  odour  which  they  greedily  inhale  at  the 
seaside  and  regard  as  a  panacea  consists  principally  of  the 
effluvium  of  “  decomposing  crabs  and  seaweed.”  As 
regards  the  proportion  of  carbonic  acid  in  the  air,  the  chief 
weight  is  still  laid,  as  in  older  manuals,  upon  its  produc¬ 
tion  by  the  respiration  of  animals  and  by  combustion,  and 
on  its  decomposition  in  the  nutrition  of  plants.  But  we 
find  no  mention  of  a  pair  of  processes  which  are  at  work 
on  a  probably  larger  scale,  i.e.,  on  the  one  hand  the  exha¬ 
lation  of  carbonic  acid  from  volcanoes,  and  on  the  other, 
its  withdrawal  from  the  atmosphere  in  the  form  of  calcium 
carbonate  by  certain  processes  of  marine  animal  life,  espe* 
dally  by  the  coral-worms. 

The  chapter  on  water  contains  some  very  sound  advice, 
and  we  are  glad  to  perceive  that  the  author  gives  his  vote 
for  soft  water  as  the  more  suitable  for  domestic  purposes. 
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The  cost  of  softening  a  hard  water  by  dint  of  soap  is  given 
as  is.  8d.,  as  against  8d.  for  doing  the  same  work  by 
Clark’s  process.  A  sedtion  on  disinfectants,  though  corredt 
in  its  statements,  does  little  more  than  show  how  very 
limited  as  yet  is  man’s  power  of  dealing  with  disease 
germs. 

Succeeding  chapters  deal  with  starch,  the  sugars,  the 
manufacture  of  bread,  though  without  any  reference  to 
the  ultra-filthiness  of  our  modern  town  bakeries,  fermenta¬ 
tion,  distilling,  wines,  where  the  “  plastering  ”  fraud  is  duly 
denounced,  vinegar,  the  infused  beverages,  the  glass  and 
porcelain  manufactures,  and  the  chemistry  of  food.  As 
the  entire  compass  of  the  book  falls  short  of  200  pages, 
not  very  closely  printed,  it  need  scarcely  be  said  that  these 
subjects  can  be  but  briefly  dealt  with.  The  author,  how¬ 
ever,  may  fairly  be  said  to  have  made  the  best  of  his 
narrow  space,  and  to  have  given  a  clear  summary  of  his 
subjects. 


Smithsonian  Miscellaneous  Collections,  441.  The  Constants 
of  Nature .  Part  V.  A  Re-calculation  of  the  Atomic 
Weights.  By  Frank  Wigglesworth  Clarke,  S.B., 
Professor  of  Chemistry  and  Physics  in  the  University  of 
Cincinnati.  Washington:  Smithsonian  Institution. 
Inquiries  concerning  the  atomic  weights  are  of  the 
highest  importance.  Until  their  values  are  determined  in 
a  manner  which  excludes  all  appreciable  error,  the  funda¬ 
mental  questions  as  to  their  nature,  their  possible  origin, 
and  their  decomposability  cannot  even  be  discussed  in  a 
fruitful  spirit.  Great  gratitude  is  therefore  due  to  Prof. 
Clarke  for  the  systematic  re-calculation  which  he  has  here 
undertaken.  His  objeCt  has  been  to  bring  together  all 
existing  trustworthy  data,  to  reduce  them  to  common 
standards,  and  to  determine  the  probable  error  for  each 
series  of  figures.  By  so  doing  he  has  cleared  the  ground 
for  future  experimenters,  who  can  now  clearly  see  what 
remains  to  be  done,  and  has  thrown  a  light  on  the  rela¬ 
tive  values  of  different  lines  of  research.  He  complains, 
and  with  full  reason,  that  in  many  series  of  deter¬ 
minations  of  the  atomic  weights  of  elements,  it  has 
been  negledted  to  reduce  the  weighings  to  a  vacuum 
standard.  Errors  have  thus  been  introduced  ;  slight  and 
possibly  capable  of  being  in  many  cases  safely  negledted, 
but  in  other  instances  serious.  As  another  vitiating 
feature  in  many  otherwise  admirably  conducted  deter¬ 
minations,  the  author,  following  Dumas,  points  to  the 
occlusion  of  oxygen  by  silver. 

Passing  to  the  various  elements  he  finds  from  a  discus¬ 
sion  of  the  results  of  Erdmann  and  Marchand,  Dumas, 
Boussingault,  and  Regnault,  the  mean  atomic  weight  of 
oxygen  =  15-9633,  with  a  probable  error  of  ^0-0035. 

The  atomic  weights  of  the  group  silver,  potassium, 
sodium,  chlorine,  bromine,  iodine,  and  sulphur  are  so 
closely  dependent  upon  each  other  that  they  can  scarcely 
be  considered  separately.  The  author  finds  the  general 
mean  results  (0  =  15-9633)  as  Ag,  107-675;  Cl,  35-370; 
Br,  79-768;  I,  126-557;  Na,  22-998;  K,  39-019,  and 
8  =  31-984.  If  these  values  are  re-calculated  on  the  basis 
0  =  16,  they  differ  from  the  results  of  Stas,  by  fradtions  of 
which  two  only  affedt  the  second  decimal  place.  As  Prof. 
Clarke  observes,  “  no  other  criticism  could  more  severely 
test  the  charadter  of  Stas’s  work,  or  more  definitely 
illustrate  his  magnificent  accuracy.” 

In  the  appendix  the  author  examines  the  bearings  of 
the  most  recent  determinations  upon  Prout’s  law.  It  is 
very  significant  that  in  the  silver  group  of  which  we  have 
just  been  speaking  the  “  Dumas  correction,”  i.e.,  con¬ 
sideration  of  the  oxygen  occluded  by  silver,  tells  in  favour 
of  Prout’s  hypothesis  in  five  out  of  the  seven  cases,  leaving 
one  value  unaffedted  and  rendering  one  only  less  in 
harmony  with  the  demands  of  the  hypothesis.  The 
question  is  naturally  raised  :  Have  we  here  in  the  case  of 
silver  an  exceptional  phenomenon,  or  do  other  metals 
used  in  the  determination  of  atomic  weights  occlude, 
possibly,  gaseous  impurities.  The  author  refers  again  to 
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general  sources  of  error.  Thus,  if  oxygen  =  16  instead  of 
1:5 -9633 ,  the  atomic  weight  of  uranium  is  affedted  to  the 
extent  of  0-548.  The  atomic  weight  of  carbon  depends 
upon  that  of  oxygen  ;  that  of  calcium  upon  carbon  and 
oxygen  ;  that  of  fluorine  upon  calcium,  carbon,  and 
oxygen  as  well  as  upon  sulphur,  silver,  and  chlorine. 

The  author  quotes  Prof.  Mallet’s  argument  in  favour  of 
Prout’s  hypothesis.  Taking  the  atomic  weights  of 
eighteen  elements,  which  seem  well  determined,  he  shows 
that  ten  of  them  have  values  which  approach  whole 
numbers  within  i-ioth  of  a  unit.  He  then  asks,  what  is 
the  mathematical  probability  that  this  close  approxima¬ 
tion  to  Prout’s  law  in  ten  cases  out  of  eighteen  is  purely 
accidental,  as  those  chemists  who  rejedt  the  hypothesis 
seem  to  hold  ?  Working  this  problem  out,  Mallet. finds 
the  probability  in  favour  of  mere  coincidence  to  be  in  the 
ratio  of  1  :  1097-8!  In  summing  up,  Prof.  Clarke,  who 
entered  upon  his  re-calculation  with  an  admitted  preju¬ 
dice  against  Prout’s  hypothesis,  considers  it  more  pro¬ 
bable  that  the  few  apparent  exceptions  are  due  to  con¬ 
stant  errors  not  yet  detedted  than  that  the  great  number 
of  close  agreements  should  be  purely  accidental.  To  say 
the  very  least  the  hypothesis  of  Prout  cannot  be  summarily 
laid  aside  as  refuted.  All  truly  philosophical  chemists 
who  wish  to  lay  a  secure  foundation  for  their  theories 
cannot  fail  to  set  high  store  upon  Prof.  Clarke’s  treatise. 
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Note. — All  degrees  ol  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  V Academie 
des  Sciences.  No.  21,  May  22,  1882. 

Absorption  of  Gases  by  Platinum. — M.  Berthelot. 
— The  study  of  eledtrolytic  polarisation  has  led  the  author 
to  investigate  the  heat  disengaged  in  the  absorption  of 
gases  by  platinum,  especially  as  regards  hydrogen  and 
oxygen.  He  has  operated  with  platinum  in  various  forms, 
inclosed  in  small  glass  globes  holding  about  75  c.c.  fitted 
with  taps,  and  containing  from  50  to  120  grms.  of  metal. 
They  were  placed  in  a  calorimeter,  the  globes  were  ex¬ 
hausted,  weighed,  and  the  gas  was  then  admitted  so  as  to 
saturate  the  platinum  at  a  pressure  as  near  as  possible  to 
that  of  the  atmosphere.  On  weighing  again  the  increase 
of  weight  gives  the  gas  absorbed.  When  this  is  done  the 
gas  is  withdrawn  by  means  of  the  mercurial  pump,  at  first 
in  the  cold,  and  then  at  200°,  measuring  each  time  the 
gas,  and  noting  the  losses  of  weight  consecutive  on  its 
extradtion.  This  is  then  completed  by  colledting  the 
gases  set  at  liberty,  and  heating  the  metal  in  a  tube  of 
hard  glass  until  the  glass  begins  to  melt, — an  indispensable 
counter-proof,  without  which  there  is  sometimes  danger 
of  attributing  to  a  hydride  the  absorption  of  oxygen, 
due  in  reality  to  the  redudtion  of  a  platinous  oxide, 
or  to  regard  as  due  to  some  particular  state  of  the 
platinum  an  absorption  of  oxygen,  which  is  in  reality 
due  to  the  oxidation  of  a  hydride.  Such  hydrides 
and  sub-oxides  seem  to  have  been  often  confounded  with 
platinum  itself  in  the  study  of  the  substances  called 
platinum-black.  The  author  finds  evidence  of  two  distindt 
platinum  hydrides,  the  one  dissociable  and  capable  of  being 
oxidised  in  the  cold  by  oxygen,  and  the  other  more  stable, 
but  capable  of  being  destroyed  by  the  adtion  of  heat.  All 
the  specimens  of  platinum-black  which  the  author  has 
been  able  to  procure  contained  considerable  proportions 
of  oxygen,  and  were  sub-oxides.  They  absorb  large  pro¬ 
portions  of  hydrogen,  one  part  of  which  reduces  the  oxide, 
whilst  another  part  forms  a  hydride.  Platinum,  in  what¬ 
ever  state,  if  placed  in  a  vacuum  and  then  exposed  to 
J  oxygen,  becomes  heated  distinctly.  The  ignition  of  a 
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mixture  of  hydrogen  and  oxygen  by  platinum  is  occasioned 
by  the  formation  of  the  less  stable  hydride  and  its  oxida¬ 
tion  in  the  cold  by  oxygen. 

Acftion  of  Oxygenated  Water  upon  Organic 
Matters  and  Fermentations.  —  Paul  Bert  and  P. 
Regnard. —  Oxygenated  water  in  a  very  dilute  state 
arrests  the.  fermentations  due  to  the  development  of  living 
beings,  and  the  putrefaction  of  all  substances  which  do 
not  decompose  it.  It  has  no  aftion  upon  the  diastasic 
ferments.  Dilute  oxygenated  water  is  destroyed  neither 
by  the  fats,  the  amylaceous  matters,  the  soluble  ferments, 
by  egg-albumen,  caseine,  the  peptones, creatine,  creatinine, 
nor  urea.  It  is  rapidly  destroyed  by  collagenous  nitro¬ 
genous  matters,  musculine,  blood-fibrine,  and  various 
nitrogenous  vegetable  matters.  This  aftion  is  completely 
arrested  by  a  temperature  higher  than  70°,  but  is  not 
affeCted  by  putrefaction. 

Measurement  of  the  Carbonic  Acid  contained  in 
the  Atmosphere. — M.  Mascart. — The  author  considers 
that  specimens  of  500  c.c.  of  air  are  sufficient  for  the 
determination  of  carbonic  acid. 

Quantity  of  Carbonic  Acid  contained  in  the  Air  at 
Caleves,  near  Nyon,  at  the  height  of  420  metres. — M. 
Risler. — The  general  mean  of  the  monthly  determinations 
from  August,  1872,  to  July,  1873,  is  3'035  volumes  per 
10,000. 

Chemical  Work  produced  by  the  Battery.  —  D. 
Tommasi. — Joule  and  Favre  have  shown  that  the  power 
of  the  galvanic  battery  is  intimately  related  with  the  heat 
produced  by  the  chemical  reactions  in  the  battery  itself, 
and  that  an  entire  order  of  questions  relative  to  currents 
may  be  treated  like  problems  in  calorimetry.  Thus  the 
electromotive  force  of  a  battery  would  be  proportionate  to 
the  heat  liberated  by  the  chemical  action,  and  consequently 
knowing  the  calories  liberated  by  this  chemical  action  we 
may  find  the  work  which  the  battery  is  capable  of  pro¬ 
ducing.  Favre  has  shown,  however,  that  the  heat  brought 
into  play  during  the  combustion  of  the  hydrogen  in  elec¬ 
trolysis  is  transmissible  or  not  transmissible  to  the  circuit 
according  to  the  nature  of  the  compound  which  furnishes 
the  oxygen  necessary  for  the  combustion.  Thus,  of 
131  cals,  disengaged  by  a  couple  with  oxygenated  water 
and  hydrochloric  acid,  there  would  be  merely  4i-6  cals, 
transmissible  to  the  circuit,  and  representing  consequently 
the  energy  of  the  battery.  Favre  has  further  observed 
that  in  the  sulphatation  of  the  zinc  of  a  simple  couple 
(zinc,  platinum,  and  acidulated  water),  39  cals. are  brought 
into  play,  but  that  of  this  number  only  29-8  cals,  are 
transmissible  to  the  circuit,  whilst  9  cals,  are  confined  to 
the  interior  of  the  battery.  A  zinc-platinum  element  with 
dilute  sulphuric  acid  (Smee’s)  should  disengage,  according 
to  Favre,  39  cals.,  but  of  this  number  only  29^8  would  be 
transmitted  to  the  circuit,  and  represent  the  energy  of  the 
battery.  Two  such  elements,  therefore,  ought  not  to 
decompose  water.  2g-8  cals.  +  2g-8  cals.  <  69  cals. 
But  the  author  has  found  that  the  decomposition  takes 
place  as  if  all  the  calories  disengaged  by  the  two 
elements  had  been  transmitted  to  the  circuit. 
39  cals. +39  cals. >-69  cals.  (Favre),  or,  calculated  accord¬ 
ing  to  thermic  data,  38  cals. +  38  cals.  +  iuj.  cals.>-69  cals. 
If  the  water  of  the  voltameter  is  acidulated  with  hydro¬ 
chloric  acid  the  decomposition  of  the  water  takes  place 
more  easily.  But  even  in  this  case  there  ought  to  be  no 
electrolysis,  since,  according  to  Favre,  29^8  cals.  + 
+  29‘8  cals. <66  cals.  If  we  substitute  in  the  above  ele¬ 
ments  for  the  two  platinum  plates  two  graphites,  pre¬ 
viously  heated  to  redness — which,  according  to  received 
ideas,  should  not  in  any  way  modify  the  chemical  aftion 
of  the  battery — the  decomposition  is  produced  very 
briskly.  If  we  employ  in  the  battery  eleftrodes  of  coke 
with  a  large  surface,  the  decomposition  of  the  water  is 
much  more  energetic.  According  to  Favre  two  zinc- 
platinum  elements  in  dilute  hydrochloric  acid  ought  not 
to  decompose  water  if  it  is  acidulated  with  sulphuric  acid, 
but  should  decompose  it  if  acidulated  with  hydrochloric 


acid.  Two  zinc-graphite  or  zinc-coke  elements  decom¬ 
pose  water  acidulated  with  sulphuric  acid.  This  decom¬ 
position  cannot  be  explained  according  to  Favre,  but  it 
is  intelligible  according  to  thermic  data:  34*2  cals.  +  34’2 
cals,  + 1  cal. >69  cals.  A  zinc-platinum  element  in  dilute 
hydrobromic  acid  ought,  according  to  Favre,  to  liberate 
35’g  cals.,  but  only  2g‘g  cals,  would  be  transmitted  to  the 
circuit.  Two  of  these  elements,  therefore,  ought  not  to 
decompose  water  acidified  either  with  sulphuric  or  hydro¬ 
chloric  acid,  for  in  the  former  case  29  9  cals.  4-  2g-9 
cals.<6g  cals. ,  and  in  the  second  29*9  cals. -f  29^9  cals. <66 
cals.  If  the  water  of  the  voltameter  is  acidulated  with 
sulphuric  acid,  decomposition  sets  in,  but  ceases  soon. 
The  decomposition  of  the  water  is  more  marked  with  two 
zinc-coke  elements.  If  the  water  of  the  voltameter  is 
acidulated  with  hydrochloric  acid,  the  decomposition  takes 
place  more  easily.  If  the  water  of  the  voltameter  is 
acidified  with  hydrobromic  acid,  there  is  also  electrolysis, 
but  in  this  case  it  is  not  the  water  which  is  decomposed, 
but  the  hydrobromic  acid  itself.  However  this  acid  is 
diluted,  gas  always  escapes  at  the  negative  eleftrode,  but 
at  the  positive  eleftrode  there  is  no  escape  of  gas,  but 
there  appears  around  the  platinum  wire  a  yellow  thread  of 
bromine.  This  faft  is  easily  explained,  since  2  mols. 
hydrobromic  acid  absorb  59  cals,  for  decomposition,  whilst 
1  mol.  water  absorbs  6g  cals.,  and,  as  the  author  has 
shown  in  1879,  the  compound  which  absorbs  the  least 
calories  is  always  decomposed  in  preference  by  the  current. 

Use  of  Revolving  Discs  for  the  Study  of  Colour- 
Sensations.  Relative  Intensity  of  Colours. — A. 
Rosenstiehl. —  This  paper  requires  the  accompanying 
diagram. 

Hydrosulphate  of  Nickel  Sulphide; — H.  Baubigny. 
— See  p.  249. 

Adtion  of  Alkaline  Sulphides  upon  Stannous  Sul¬ 
phide. — A.  Ditte. — If  potassium  mono-sulphide  is  caused 
to  aft  upon  stannous  sulphide  with  access  of  air,  the 
alkaline  liquid,  even  if  dilute,  dissolves  a  little  of  the 
metallic  sulphide,  but  by  the  aftion  of  the  oxygen,  which 
transforms  it  into  a  bisulphide  soluble  in  the  potassium 
sulphide,  there  is  produced  at  the  same  time  a  little 
potassa.  The  reaftion  continues  thus  very  slowly,  as  the 
liquid  obtains  oxygen  from  the  atmosphere.  If  the  primi¬ 
tive  liquid  is  sufficiently  concentrated,  the  metallic  proto¬ 
sulphide  is  decomposed  with  formation  of  sulpho-stannate^ 
and  of  metallic  tin ;  as  for  the  potassa  formed  under  th& 
influence  of  the  air,  it  is  too  small  in  quantity  to  aft  in 
presence  of  the  excess  of  potassium  sulphide. 

Researches  on  the  Cuproso-cupric  Sulphites. — A, 
Etard. — The  author  describes  a  yellow  salt,  which  might 
be  named  an  ofto-sulphite  of  cuprosum,  cupricum,  and 
sodium,  and  which  if  treated  with  sulphurous  acid  passes 
into  Chevreul’s  salt,  S03Cu2S03Cu,2H20.  The  yellow 
salt  is  prepared  by  shaking  up  anhydrous  copper  sulphate, 
pulverised  in  an  open  flask  with  a  solution  of  sodium  bi¬ 
sulphite  at  sp.  gr.  i’26.  If  the  yellow  salt  is  treated  in 
the  cold  and  with  contaft  of  air  with  sodium  bisulphite, 
there  is  formed  a  deep  reddish  brown  salt  in  spherical 
agglomerations,  S8023Cu4Na84-9H20. 

Basic  Salts  of  Manganous  Oxide. — A.  Gorgeu. — A 
description  of  a  sub-sulphate,  sub-nitrate,  and  oxy¬ 
chloride. 

Addition  of  Hypochlorous  Acid  to  Mono-chlorated 
Allyl-chloride. — L.  Henry. — The  reaftion  gives  rise  to 
two  distinft  produfts  :  symmetric  bichlorated  acetone  and 
allene-tetra-chloride. 


Bulletin  de  la  Societe  Chimique  de  Paris, 

Tome  37,  No.  8,  1882, 

Oxidation-Produdts  of  Charcoal  obtained  by  EIec« 
trolysis. — A.Millot. — The  authorrefers  to  theresearches  of 
MM.Bartoli  and  Papasogli  (Comptes  Rendus,  No.  20, 1882), 
and  to  similar  investigations  of  his  own(vol.  xxxiii.,p.  262)* 
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Electrolytic  Determination  of  Zinc  in  Ores. — A. 
Millot. — Various  procedures  have  been  suggested  for  the 
electrolytic  determination  of  zinc.  An  acetic  solution 
has  been  employed,  or  by  preference  a  sulphuric,  with 
the  addition  of  ammonium  sulphate.  The  deposit  ob¬ 
tained  is  very  adhesive,  but  the  last  traces  of  copper  are 
very  hard  to  separate.  M.  Beilstein  recommends  for  the 
determination  of  zinc  in  brass,  after  separating  the  copper 
in  a  nitric  solution,  the  precipitation  of  the  solution  by 
potassa,  and  the  re-dissolution  of  the  precipitate  by  potas¬ 
sium  cyanide.  This  method  occasions  the  platinum  of 
the  electrodes  to  be  attacked,  and  the  formation  of  a  black 
deposit  of  finely-divided  platinum  upon  the  negative  pole. 
The  author  has  previously  proposed  the  use  in  this  deter¬ 
mination  of  an  excess  of  caustic  potash,  which  gives  a 
very  adhesive  deposit  of  zinc,  similar  to  that  obtained  with 
cyanide.  With  pure  potassa,  entirely  free  from  chlorides, 
the  platinum  electrodes  are  not  attacked.  The  following 
process  gives  the  best  result  with  ores  of  zinc  :  Dissolve 
2'5  grms.  of  the  ore  in  50  c.c.  hydrochloric  acid,  adding 
whilst  boiling  a  little  potassium  chlorate  to  precipitate 
the  iron.  If  much  silica  is  present  the  solution  is  evapo¬ 
rated  to  dryness  with  a  little  hydrochloric  acid.  The 
liquid,  when  cold  and  diluted,  is  mixed  with  100  c.c.  of 
ammonia  and  5  c.c.  of  a  saturated  solution  of  ammonium 
carbonate  to  precipitate  the  lead  and  the  lime.  When 
cold  it  is  diluted  to  a  half  litre  and  filtered.  We  take 
100  c.c.  of  the  filtrate,  corresponding  to  ^  grm.  of  the  ore, 
and  containing  from  o-2  to  0*3  grm.  of  zinc.  There  is 
added  1  grm.  pure  potassium  cyanide,  and  the  whole  is 
placed  in  a  precipitating  glass.  As  a  positive  pole  a 
cylinder  of  platinum  wire  gauze  is  used,  and  for  a  nega¬ 
tive  pole  we  place  in  the  interior  of  the  cylinder  a 
platinum  cone  of  the  apparatus  of  M.  Riche.  The  distance 
between  the  cone  and  the  gauze  ought  to  be  a  few  milli¬ 
metres.  A  current  is  passed  through  the  solution  answer¬ 
ing  to  two  Bunsen  elements,  or  that  of  a  Clamond’s 
thermo-eledric  pile  of  150  elements.  If  the  liquid  con¬ 
tains  0*25  grm.  of  zinc  there  are  precipitated  in  the  first 
hour  0*15  grm.  ;  in  the  second  hour  0*075  grm.  The  last 
portions  of  the  metal  are  more  difficult  to  separate,  but 
in  nine  or  ten  hours  the  precipitation  is  complete.  The 
deposit  is  very  adhesive  ;  it  is  washed  in  alcohol,  then  in 
water,  and  the  cone  is  dried  and  weighed.  The  zinc  is 
then  dissolved  off  in  hydrochloric  acid,  and  the  cone  is 
dried  and  weighed  anew.  If  the  ore  contains  copper,  it 
is  deposited  with  the  zinc.  The  deposit  is  re-dissolved  in 
nitric  acid,  and  the  copper  is  precipitated  by  eltCtrolysis 
in  an  acid  liquid.  Cadmium  alone  is  determined  along 
with  the  zinc,  which  is  the  case  also  in  volumetric  deter¬ 
minations.  When  it  is  present  in  the  ore  in  notable  pro¬ 
portions  it  must  be  removed  by  means  of  sulphuretted 
hydrogen.  The  quantity  cf  potassium  cyanide  must  be 
exactly  limited.  If  more  is  used  than  the  weight  given 
the  metal  will  be  deposited  more  slowly,  and  if  the  quan¬ 
tity  is  less  the  deposit  is  not  adherent.  This  electrolysis 
in  alkaline  liquids  occasions  an  attack  of  the  platinum 
electrodes,  and  the  formation  at  the  negative  pole  of  a 
black  coating  of  finely-divided  platinum,  which  is  not 
removed  by  treatment  with  acids,  but  which  changes  con¬ 
tinually  the  weight  of  the  cone.  The  author  avoids  this 
inconvenience,  due  to  the  decomposition  of  ammonium 
hydrochlorate  and  the  formation  of  nascent  chlorine,  by 
adding  to  the  liquid  to  be  electrolysed  5  c.c.  of  a  saturated 
solution  of  ammonium  acetate.  The  acetate  is  decom¬ 
posed  by  the  current,  and  no  chlorine  is  formed,  so  that 
the  electrodes  are  not  attacked.  Ammonium  nitrate 
answers  the  same  purpose,  but  it  delays  the  precipitation 
of  the  zinc.  The  results  obtained  in  the  absence  of 
cadmium  are  absolutely  exaCt. 

Russian  Chemical  Society. — Session  April  2/14, 1882. 
— M.  Teploff  continues  his  studies  on  the  structure  of 
molecules. 

MM.  Beilstein  and  Kourbatoff  presented  their  results 
on  the  composition  of  the  crude  petroleum  distilled  in 
the  works  of  Siemens  and  Halske.  It  consists  chiefly  of 
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saturated  hydrocarbons,  but  it  contains  also  a  small  quan¬ 
tity  of  aromatic  hydrocarbons. 

M.  Lubavine  pointed  out  a  method  of  preparing  glyoxal 
by  the  aCtion  of  nitric  acid  upon  aldehyd. 

M.  Werigo  called  to  mind  that  as  far  back  as  1879, 
experiments  on  the  oxidation  of  glycerin  were  being  con¬ 
ducted  in  the  laboratory  of  the  University  of  Odessa. 

M.  Przybytek  completed  his  communication  (referred  to 
by  M.  Werigo)  on  the  products  of  the  oxidation  of  glycerin 
by  means  of  nitric  acid  at  common  temperatures. 

M.  Wilm,  in  pursuing  his  researches  on  the  platinum 
metals,  arrived  at  the  following  conclusions  :  The  metals 
of  this  group,  and  especially  palladium  and  rhodium, 
when  they  have  been  precipitated  by  iron,  zinc,  hydrogen, 
or  sodium  formiate,  dissolve  with  remarkable  ease  in 
hydrochloric  acid  in  presence  of  air.  Pure  rhodium 
absorbs  hydrogen  with  much  greater  energy  than  palla¬ 
dium.  The  platinum  metals  cannot  be  separated  from 
the  base  metals,  such  as  copper  or  lead,  by  means  of 
reducing  agents,  as  they  carry  down  a  certain  quantity  of 
these  metals. 

M.  Stcherbakoff  sent  in  a  paper  on  the  aCtion  of  normal 
butyryl  chloride  upon  normal  zinc  propyl.  M.  Stcher¬ 
bakoff  also  gave  a  communication  on  the  preparation  and 
properties  of  zinc  propyl. 

A  memoir  was  read  from  MM.  Markownikoff  and 
Kabloukoff  cn  a  hexylic  glycerin,  and  one  from  M. 
Markownikoff  on  the  molecular  transformation  of  tin. 


Revue  des  Industries  et  des  Sciences  Chimiques  et  Agricoles . 

No.  53,  1882. 

Determination  of  Salicylic  Acid  in  Alimentary 
Substances. — MM.  Pellet  and  De  Grobert. — A  volu¬ 
minous  memoir,  in  which  the  authors  describe  the  deter¬ 
mination  of  salicylic  acid  in  butter,  milk,  and  urine.  The 
process  is  volumetric,  and  the  authors  make  use  of  a 
colorimetric  of  ferric  chloride  at  1*005  t0  i-oo8  sp.  gr., 
containing  0*5  grm.  acid  in  100  c.c.  They  take  25  grms. 
butter,  place  it  in  a  cylinder  graduated  at  200  c.c.,  add 
5  or  6  drops  of  sulphuric  acid  at  30°  B.,  and  a  certain 
volume  of  benzol,  e.g.,  75  c.c.,  and  shake  strongly.  All 
the  fatty  substance  is  dissolved,  and  a  whitish  matter  re¬ 
mains  in  suspension.  The  total  volume  is  noted,  and  is 
made  up  to  exactly  ioo,  no,  or  120  c.c.  The  solution  is 
filtered  ;  5  or  10  c.c.  of  it  are  taken,  and  placed  in  a  test- 
tube  of  the  same  diameter  as  the  tubes  of  the  colorimeter; 
5  or  10  c.c.  of  water  are  added,  and  2  or  3  drops  of  the 
ferric  chloride  above  mentioned.  The  tube  is  shaken 
repeatedly,  but  gently,  to  prevent  an  emulsion,  and  when 
the  tint  of  the  lower  liquid  no  longer  deepens,  it  is  com¬ 
pared  with  a  standard  tube.  For  greater  exactitude  the 
comparison  is  made  not  with  a  tube  containing  merely 
water,  but  with  a  tube  in  which  is  a  solution  of  benzol 
having  dissolved  25  grms.  of  butter  free  from  salicylic  acid 
per  xoo  c.c.  We  place  10  c.c.  of  this  normal  solution  of 
butter  free  from  salicylic  acid  in  a  test-tube  ;  then  o*2  c.c. 
or  o'l  c.c.  of  a  solution  of  salicylic  acid  at  1  grm.  per 
litre,  and  9*8  c.c.  or  9-9  c.c.  of  distilled  water  ;  then,  lastly, 
2  drops  of  the  ferric  chloride,  and  agitate.  The  propor¬ 
tion  of  salicylic  acid  is  judged  by  the  comparative  colour. 

Manufacture  of  Borax  from  Boracic  Acid. — M. 
Donnay. — An  account  of  the  production  of  borax  from 
the  lagoons  of  Castel,  Nuovo,  Tuscany. 

Disinfection  of  Alcohols  by  Electrolysis. — MM. 
Naudin  and  Schneider. — Already  noticed. 

No.  54,  1882. 

Disinfection  and  Agricultural  Utilisation  of  Blood. 
— P.  Marguerite-Delacharlonny. — The  author  gives  the 
proportion  of  nitrogen  in  dried  blood  as  12*15  to  18*73  per 
cent,  and  the  phosphoric  acid  at  1*63  to  2  per  cent.  The 
value  of  the  blood  of  the  43  million  animals  yearly 
slaughtered  in  France  he  estimates  at  21  million  francs. 
The  author  describes  various  methods  proposed  for 
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treating  blood  so  as  to  prevent  nuisance.  A  mixture  re¬ 
commended  for  this  purpose  by  the  Conseil  d’Hygiene  de 
la  Seine  is  as  follows  : — 

Sodium  sulphate  . o’6o  kilos. 

Crude  phenol  . 0-15  ,, 

Common  vinegar  ..  ..  ..  o‘i5  ,, 

Sulphuric  acid  ..  ..  . ,  ..  cro25  ,, 

Water . 2’5oo  ,, 


3‘425  .. 

This  quantity  is  to  serve  for  ico  litres  of  blood. 

Note  on  Apparatus  employed  in  Determining  the 
Dry  Extracft  furnished  by  Various  Industrial  Pro¬ 
duces. — Armand  Le  Dodte. — This  paper  cannot  be  in¬ 
telligibly  reproduced  without  the  two  accompanying 
figures. 

Disinfection  of  Alcohols  by  Electrolysis. — MM. 
Naudin  and  Schneider. — Continued  from  the  last  number. 

Purification  of  Waste- Waters  from  Manufactories. 
— MM.  Gablet  and  Hunt. — In  this  preliminary  paper  the 
authors  decide  that  irrigation  must  in  the  majority  of  cases 
be  rejected.  Where  it  is  not  impracticable  it  is  dangerous. 

Cosmos  Les  Mondes. 

No.  3,  May  20,  1882. 

Mutual  Attraction  of  Ores.— Prof.  Doelter. — The 
author,  when  experimenting  upon  various  ores  with 
elediro-magnets,  remarks  that  the  quantity  of  iron  present 
does  not  determine  the  degree  of  attraction  of  ores.  The 
sulphides  and  sulphates  which  contain  much  iron  are  little 
attradted,  whilst  the  attraction  of  the  oxides,  carbonates, 
and  silicates,  is  very  strong.  This  variation  in  the  quan¬ 
tity  of  attraction  may  be  useful  in  the  mechanical  separa¬ 
tion  of  natural  mixtures  of  ores. 
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This  at  once  supersedes  the  whole  of  the  patternsi  of  blowpipes  on 
my  list.  It  is  self-lighting  and  self-adjusting,  requiring  no  taps  or 
spring  valves,  a  slight  movement  of  one  pin  adjusting  both  air  and 
gas  at  once.  It  is  perfedtly  adapted  for  all  purposes,  from  the  finest 
chemical  analysis  to  the  brazing  of  locomotive  boiler  tubes,  and  is 
adapted  either  as  a  table  or  hand  blowpipe  as  desired.  Illustrated  list 
of  laboratory  heating  apparatus,  January  edition,  price  2d.,  post  free. 
Illustrated  list  of  domestic  heating  and  cooking  apparatus,  price  2d. 
post  free. 

THOS.  FLETCHER, 

_  MUSEUM  STREET  WARRINGTON. 

MYOCOM  FLY  GUM, 
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-  Geological,  8. 

Thursday,  22nd. — Royal  Society  Club,  6.30.  (Anniversary). 
Friday,  23rd. — Quekett  Microscopical  Club,  8. 


Sold  by  all  Chemists  and  Grocers,  in  1/ tins  ;  or  a 
sample  can  be  obtained  (as  under)  by  post  for  x/2. 
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W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instrudtions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  all  countries, 2s.  6d. 
“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 
A  very  valuable  digest.” — Engineer. 

London  Office : — 

W.  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C 
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PATENT  BULGE  BARREL  MACHINE. 

On  an  entirely  novel  principle,  lately 
perfedted  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
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Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 
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particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  for  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 
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Manufacturer  of 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq. 
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99*97  99;9i 

MILLS  are  situated  very 
and  adjacent  to  Railways 
Ports,  from  either  of  which 


100*00 

Our  MINES,  DRYING  KILNS,  and  GRINDING 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE, 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  .1798. 
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Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery.  ....  .  ,  ^ 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 
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Patent  Bleaching-Powder  Process. 
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proved  Construdtion. 
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Lists  sent  on  Application. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


Made  from  f  to  5  horse-power.  561bs.  of  coke  will  keep  a  i-horse 
going  12  hours.  1000  galls,  of  water  lifted  50  feet  high  for  a  penny, 
NO  BOILER.  NO  DANGER. 

Awarded  Prise  Medal  by  the  chief  Societies. 

SOLE  MAKERS— 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester 

JyJ  R  .  J  .  S  .  MERRY, 
ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 


BAILEY’S  PATENT  HOT-AIR  ENGINE. 


ONE  HORSE  POWER 

COSTS  (SPENCE 


FOR  FUEL 


PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 
31,  Aldermanbury,  London. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S  Ardwick  Chemical 
Works  Manchester. 
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On  Beta-Nafihthaquinone. 
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Vol.  XLV.  No,  1178. 

J -  -  '  --  -  -  -■■■■■  - 

NOTE  ON  /3-NAPHTHAQUINONE.* 

By  CHARLES  E.  GROVES. 

In  a  paper  by  Liebermann,  published  last  year  in  the 
Berichte  (xiv.,  1310),  as  also  in  a  more  recent  communi¬ 
cation  to  the  Annalen  (ccxi.,51),  he  recommends /3-naphthol 
orange  as  the  most  convenient  source  from  which  to  pre¬ 
pare  /3-naphthaquinone.  Knowing  the  ease  with  which 
/3-naphthol  can  be  converted  into  amido-/3-naphthol,  this 
statement  seemed  to  me  so  extraordinary  that  I  was  in¬ 
duced  to  investigate  the  reaction. 

Liebermann  recommends  that  /8-naphthol  orange,  the 
sodium  salt  of  /3-naphthol-diazo-benzene  sulphonic  acid, 
Ci0H6(OH).N2.C6H4.S03K,  should  be  treated  with 
stannous  chloride  and  hydrochloric  acid  in  quantity 
sufficient  to  produce  the  double  tin  salt  of  amido-/3- 
naphthol  hydrochloride.  This  occurs  in  the  produdt  mixed 
with  sulphanilic  acid  from  which  the  amido-/3-naphthol  is 
separated  by  treatment  with  hydrogen  sulphide  to  remove 
the  tin,  then  decomposing  with  sodium  carbonate,  and 
agitating  with  ether,  of  which  large  quantities  are  re¬ 
quired,  as  the  base  is  but  sparingly  soluble  in  it.  On 
mixing  the  solution  of  the  sulphate  of  the  base  with  an 
oxidising  chromic  mixture  in  the  manner  described  by 
Stenhouse  and  myself,  the  /3-naphthaquinone  is  pre¬ 
cipitated. 

I  carefully  repeated  these  experiments  of  Liebermann, 
and  can  fully  corroborate  his  statements  as  to  the  results, 
but  not  as  to  the  value  of  the  process  as  a  method  for 
preparing  /3-naphthaquino*ne.  The  decomposition  of  the 
tin  double  salt  by  hydrogen  sulphide,  involving  as  it  does 
the  precipitation  of  such  a  large  amount  of  tin,  and  the 
extra&ion  with  ether  are  troublesome  and  tedious,  and 
the  unavoidable  loss  of  ether  is  considerable.  If,  on  the 
other  hand,  we  attempt  to  prepare  the  /3-naphthaquinone 
from  the  solution  without  first  separating  the  sulphanilic 
acid  (whether  the  tin  be  precipitated  by  hydrogen  sulphide 
or  by  metallic  zinc),  the  produdt  is  not  satisfactory  either 
in  quantity  or  quality. 

It  was  evident  that,  in  order  to  render  the  process 
practicable,  the  treatment  with  hydrogen  sulphide  must 
be  avoided,  and  a  more  convenient  method  of  separating 
the  amido-/3-naphthol  from  the  sulphanilic  acid  must  be 
devised.  A  few  preliminary  experiments  showed  that 
these  difficulties  could  be  easily  overcome,  If,  instead  of 
employing  the  large  quantity  of  stannous  chloride  recom¬ 
mended  by  Liebermann,  but  little  more  is  taken  than  that 
required  by  the  equation — 

NaO.CIOH6,N2.C6H4,S03Na  +  2SnC!2+7HCl  = 
HO.CIOH6.NH3Cl  +  NH2.C6H4,S03H-f2NaCl  +  2SnC)4, 
the  azo-  compound  is  completely  decomposed,  and  the 
amido-/3-naphthol  crystallises  out  not  as  double  tin  salt, 
but  as  hydrochloride  mixed  of  course  with  sulphanilic 
acid  :  the  necessity  for  removing  large  quantities  of  tin  as 
sulphide  is  thus  avoided.  After  separating  the  mother- 
liquors  containing  the  stannic  chloride,  and  washing  with 
a  little  cold  water,  dilute  soda  solution  is  added  to  the 
crystalline  mass  until  it  is  in  slight  excess  over  that  re¬ 
quired  to  combine  with  the  sulphanilic  acid  and  with  the 
hydrochloric  acid  of  the  amido-naphthol  hydrochloride; 
this  may  be  known  by  the  mixture  rapidly  becoming 
brown  on  the  surface  exposed  to  the  air :  a  little 
hydrogen  sodium  carbonate  is  then  added  sufficient  to 
neutralise  the  excess  of  sodium  hydroxide.  In  this  way 

*  Read  before  the  Chemical  Society,  June  15, 1882.  Communicated 
by  the  Author. 


free  amido-/3-naphthol  is  obtained  suspended  in  a  solution 
of  sodium  chloride  and  sodium  sulphanilate.  As  the  base 
is  almost  insoluble  in  water  and  in  sodium  carbonate 
solution,  it  can  be  collected  on  a  vacuum  filter,  washed 
with  water,  and  converted  into  the  hydrochloride  by 
hydrochloric  acid.  The  yield  of  crystallised  amido-/3- 
naphthol  hydrochloride  is  from  34  to  38  per  cent  of  the 
weight  of  the  /3- orange.  This  agrees  almost  exadtly  with 
the  result  obtained  by  Liebermann  with  the  double  tin 
salt  by  means  of  hydrogen  sulphide  and  ether  (30  per 
cent  base  or  38-3  per  cent  hydrochloride).  One  of  the 
sources  of  loss  in  the  preparation  of  amido-/3-naphthol  in 
this  way  appears  to  be  the  regeneration  of  naphthol ;  at 
least  I  have  always  found  ^-naphthol  in  the  product 
usually  to  the  amount  of  4  to  5  per  cent. 

Even  when  thus  simplified,  however,  the  process  just 
described  is  more  troublesome,  and  takes  more  time  than 
the  conversion  of  /3-naphthol  into  the  amido-naphthol 
through  the  nitroso-compound,  the  details  of  which  I 
have  slightly  modified.  The  nitroso-/3-naphthol,  which 
is  easily  prepared  from  /3-naphthol  by  treatment  with 
nitrosyl  sulphate,  or  sodium  nitrite  and  an  acid,  is  dis¬ 
solved  in  dilute  soda,  filtered,  and  precipitated  by  a  strong 
solution  of  soda.  The  green  sodium  compound,  after 
being  washed  once  or  twice  with  dilute  soda,  is  at  once 
treated  with  hydrogen  sulphide,  which  quickly  reduces  it 
to  amido-/3-naphthol.  This  is  colle&ed,  washed  with 
hydrogen  sulphide  solution,  and  converted  into  the  hydro- 
chloride,  the  yield  being  73  to  75  per  cent  of  the  weight 
of  the  /3-naphthol  originally  taken. 

Now,  as  the  commercial  value  of  /3-naphthol  is  not 
more  than  half  that  of  /3-naphthol  orange,  and  since  it 
yields  twice  as  much  amido-naphthol,  it  follows  that  to 
produce  a  given  quantity  of  /3-naphthaquinone,  the  cost 
of  original  material  will  be  four  times  as  great  if  Lieber- 
mann’s  process  be  employed  as  with  that  originally  pro¬ 
posed  by  Stenhouse  and  myself,  but  what  is  even  of  more 
importance  in  research,  his  process  is  the  more  trouble¬ 
some  and  tedious. 

It  has  also  been  suggested  that  a-naphthol  orange  is  a 
good  source  for  the  preparation  of  a-naphthaquinone. 
It  has  not  .however,  even  the  advantage  of  being  a  commer¬ 
cial  produdt;  moreover,  the  a-orange  seems  to  be 
a  mixture  of  two  isomeric  azo-compounds  ;  at  least,  on 
reducing  it  with  stannous  chloride  and  hydrochloric  acid, 
two  amido-naphthol  hydrochlorides  are  produced,  one  of 
which — the  least  soluble — does  not  yield  a-naphtha¬ 
quinone  when  treated  with  oxidising  agents,  and  appears 
to  be  identical  with  the  amido-a-naphthol  obtained  by 
the  addon  of  reducing  agents  on  yellow  nitroso-naphthol. 

I  have  also  employed  hydrogen  sulphide  in  presence  of 
excess  of  soda  or  ammonia  as  a  reducing  agent  for  naph¬ 
thol  orange.  With  the  a-orange  the  results  were  un¬ 
satisfactory.  With  the  /3-orange  the  yield  of  amido-/3- 
naphthol  hydrochloride  was  sensibly  the  same  as  that 
obtained  by  Liebermann’s  method,  and  affords  a  ready 
method  of  preparing  small  quantities  of  amido-/3-naphthoI. 

Preparation  of  It -Naphthoquinone. — In  preparing  either 
a-  or  /3-naphthaquinone  from  the  corresponding  amido- 
compounds,  I  have  discontinued  the  use  of  chromic  mix¬ 
ture,  and  employ  ferric  chloride  instead,  as  the  oxidising 
agent.  It  has  the  advantage  in  the  case  of  /3-naphtha¬ 
quinone,  that,  even  if  used  in  excess  and  allowed  to  stand 
some  time  in  contact  with  the  precipitate,  the  quinone 
does  not  undergo  any  change,  whilst  with  the  more 
energetic  chromic  mixture  it  is  attacked,  and  brown 
amorphous  products  are  formed. 

I  hope  in  a  future  communication  to  describe  some  of 
the  produces  obtained  from  /3-naphthaquinone  and  from 
the  amido-naphthols. 

Mr.  Meldola  stated  that  soon  after  the  publication  of 
Liebermann’s  note  he  had  tried  the  process  and  experi¬ 
enced  the  difficulties  mentioned  by  Mr.  Groves,  but  by 
using  ammonium  sulphide  instead  of  stannous  chloride 
he  had  obtained  good  results. 
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6.  Experiments  of  Dumas,  1858. -Dumas}  re-determined 
the  atomic  weight  in  question  by  dissolving'  in  water 
known  weights  of  aluminum  chloride,  and  ascertaining 
the  quantity  of  silver,  used  as  nitrate,  which  was  required 
in  each  case  for  precipitation  of  the  chlorine.  The  alu¬ 
minum  chloride  had  been  carefully  prepared  on  the  large 
scale,  then  sublimed  from  iron  turnings,  and  re-sublimed 
from  aluminum  filings.  It  sometimes  still  contained 
traces  of  iron.  Each  specimen  to  be  used  was  sublimed 
for  the  last  time  from  aluminum,  in  a  stream  of  dry 
hydrogen,  into  a  small  glass  tube,  which  was  sealed  at 
both  ends  before  the  lamp,  and  reserved  for  one  of  the 
analytical  experiments.  Of  these  there  were  seven.  In 
each  the  weight  of  the  sealed  tube  and  its  contents  was 
taken,  a  drawn  out  end  opened,  and  the  weight  quickly 
verified  after  equilibrium  of  pressure  with  the  outside  air 
had  been  thus  established ;  the  tube  was  introduced  into 
water,  and  after  solution  of  its  contents  the  weight  of  the 
empty  tube  was  determined.  It  does  not  appear  from  the 
published  paper  how  the  risk  of  mechanical  loss  from 
violent  aftion  of  the  chloride  on  the  water  was  guarded 
against;  from  my  own  experiments  with  the  bromide  this 
appears  to  be  a  point  requiring  careful  attention.  Nor  is 
it  stated  how  the  quantity  of  silver  used  was  determined, 
whether  by  weighing  the  chloride  of  silver  formed,  by 
measuring  the  volume  of  a  standard  solution  of  silver 
nitrate,  or  by  weighing  off  a  little  less  metallic  silver  than 
would  be  required,  converting  this  into  nitrate,  adding  it 
to  the  aluminum  chloride  solution,  and  completing  the 
precipitation  with  a  measured  quantity  of  dilute  standard 
solution  of  silver  nitrate.  Nor  is  it  mentioned  how,  if  at 
all,  the  error  due  to  slight  solubility  of  silver  chloride  in 
the  liquid  from  which  it  was  precipitated  is  obviated — a 
point  not  ignored  by  Dumas,  as  appears  from  another  part 
of  the  same  paper,}  and  afterwards  very  carefully  examined 
by  Stas. 

The  results  of  the  seven  experiments  were  as  follows, 
the  atomic  weight  or  equivalent  being  calculated  for  the 
formula  AI2CI3,  and  on  the  supposition  that  Ag=io8,  and 
Cl =35*5  : —  . 


Atomic  Weight, 

I. — 1-8786  of  A12C13  required  4-543  of  Ag  =  i374 
II.— 3-021*  „  „  7-292  „  =13-85 

(should  be  13-86) 

III. — 2-399  i»  ..  5-802  of  Ag=  1373 

IV. — 1-922  ,,  „  4-6525  „  =13-68 

V. — 1-697  ..  »  4'IOI5  ».  =1377 

VI. — 4-3165  „  „  10-448  „  =13-68 

VII. — 6728  „  „  16-265  „  =1376 


Mean .  13744 

Should  be .  13746 


or  27-492  for  AICI3 
*  Contained  traces  of  iron. 

Re-calculating  this  table  for  the  formula  A1C13,  and  using 
the  atomic  weights  of  Stas  for  silver  (107-66)  and  chlorine 
(35*37) ♦  the  figures  of  the  last  column  become — 


I. — Atomic  weight  of  A1  . . 

..  =27-447 

II.- 

J>  •  • 

..  =27-696 

III. —  ,, 

M  •  • 

••  =27-435 

IV.- 

>»  •  • 

..  =27-318 

V, —  ft 

f)  •  • 

..  =27-522 

VI.  ft 

M  •  • 

..  =27-327 

VII.- 

If  •  • 

..  =27-489 

Mean 

*  From  the  Philosophical  Transactions  0/1880.  Paper  read  before 
the  Royal  Society,  April  22,  1880. 
t  Annales  de  Chimie  et  de  Physique  (3),  53  (1859),  151. 
t  Page  135. 


It  is  to  be  remarked  that  the  tendency  of  the  chief 
causes  of  error  connedted  with  these  experiments  is  in  the 
same  general  dire&ion.  The  presence  of  any  iron  in  the 
chloride  used  ;  the  adtion  upon  it,  though  but  to  a  minute 
extent,  of  any  trace  of  moisture  in  the  hydrogen  in  which 
it  was  finally  sublimed;  any  loss  occurring  with  the  fumes 
formed  on  introdudtion  of  the  chloride  into  water ;  and  the 
retention  of  traces  of  silver  chloride  in  solution  in  the 
liquid  from  which  the  main  mass  of  this  compound  had 
been  thrown  down  ;  any  or  all  of  these  would  tend  to 
!  diminish  the  quantity  of  silver  chloride  obtained,  and 
therefore  to  make  the  atomic  weight  of  aluminum  appear 
greater  than  it  really  is.  In  discussing  results  which  we 
owe  to  the  labours  of  such  experimenters  as  Berzelius  and 
Dumas,  it  is  of  course  to  sources  of  error  likely  to  inhere 
in  the  method  itself  that  attention  should  especially  be 
given. 

Dumas  also  tried  dissolving  aluminum  (containing  iron 
and  silicon  in  considerable  quantity)  in  hydrochloric  acid, 
adding  nitric  acid  in  excess,  evaporating  to  dryness, 
igniting  and  weighing  the  alumina  (and  other  oxides)  left 
behind.  From  an  analysis  of  the  crude  metal  employed, 
so  as  to  allow  for  the  impurities  present,  and  on  the  basis 
of  three  experiments  made  as  above,  he  calculated  the 
atomic  weight  as 

13-74  (  =  27-48  for  A1203—  0  =  i6) 

13-87  (  =  27-74  „  „  —  „  ) 

13-89  (  =  27-78  ,,  „  —  „  ) 

but  he  was  dissatisfied  with  these  results,  having  found  that 
the  impurities  of  the  metallic  aluminum  were  unequally 
distributed  throughout  its  mass,  and  having  been  unable  to 
obtain  the  metal  in  a  pure  state.  He  considered  the 
results  furnished  by  the  experiments  with  the  chloride  as 
accurate,  and  concluded  that  the  atomic  weight  of  A1  is 
represented  by  the  number  13-75  (for  ALCI3) — this  becomes 
27-5  for  AICI3  or  Al2Cl6. 

7.  Experiments  of  Tissier,  1858. — Ch.  Tissier*  prepared 
aluminum  by  reducing  very  pure  fluoride  of  aluminum  and 
sodium — probably  cryolite,  although  this  is  not  stated — by 
means  of  purified  sodium  in  a  carbon  crucible,  re-fusing 
the  metal  several  times  in  order  to  free  it  from  any  of  the 
flux  which  might  have  been  retained.  No  account  is 
given  of  the  means  taken  to  prepare  a  carbon  crucible  free 
from  iron  and  silicon  ;  and  to  prevent  destruction  of  the 
crucible  by  its  material  burning  away  during  the  fusion  at 
high  temperature  of  the  aluminum  salt  with  sodium.  The 
metal  was  tested  for  iron  by  dissolving  it  in  nitro-hydro- 
chloric  acid,  evaporating  to  dryness  with  a  large  excess  of 
nitric  acid,  and  igniting  the  residue  of  alumina,  which  was 
observed  to  be  of  brilliant  whiteness,  while  the  addition  of 
a  solution  containing  a  few  thousandths  of  iron  sufficed 
“  to  colour  it  very  strongly  red.”  Why  the  much  more 
delicate  tests  available  for  iron  in  the  original  solution 
were  not  used  does  not  appear. 

As  regards  silicon,  it  is  stated  that  “the  solution  of  the 
metal  by  means  of  hydrochloric  acid  left  no  trace  of 
silicon;”  no  mention  is  made  of  the  solution  having  been 
evaporated  to  dryness, the  residue  re-moistened  with  strong 
hydrochloric  acid  and  dissolved  in  water  in  order  to  see 
whether  silica  was  left.  A  portion  of  the  solution  obtained 
with  nitro-hydrochloric  acid  was  evaporated  to  dryness, 
the  residue  ignited,  and  the  alumina  so  left  was  digested 
with  a  strong  and  boiling  solution  of  ammonium  nitrate. 
This  solution  was  evaporated  to  dryness,  and  left  a  residue 
of  sodium  nitrate  representing  0-135  per  cent  of  sodium 
in  the  metallic  aluminum. 

1-935  grm.  of  this  aluminum  was  dissolved  in  hydro¬ 
chloric  acid,  the  solution  evaporated  with  an  excess  of 
nitric  acid  until  all  chlorine  was  completely  driven  off, 
j  and  the  residue  heated  until  the  nitric  acid  was  also  com¬ 
pletely  removed  and  alumina  only  was  left.  This  alumina 
weighed  3-645  grms.  In  the  paper  recording  this  single 
experiment  the  resulting  atomic  weight  is  not  calculated, 
but  the  author  simply  points  out  that  the  number  14,  which 


*  Comptes  Rendus,  46  (1838),  1105. 
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he  says  many  chemists  adopt  as  representing  aluminum, 
must  be  too  high,  while  1375,  the  number  assigned  by 
Dumas,  is  in  all  probability  accurate.  In  support  of  this 
view  it  is  calculated  that,  if  A1=I4,  the  alumina  obtained 
in  the  above  described  experiment  should  have  weighed 
3‘5go*  grms ;  whereas,  with  Al  =  i375,  its  weight  should 
have  been  3-624  grms.  In  getting  these  figures  O  is  taken 
=  8. 

But,  if  the  minute  quantity  of  sodium  stated  to  have 
existed  in  the  metal  used  be  dedudted,  and  allowed  for  as 
sodium  oxide  (aluminate)  in  the  last  weighed  residue,  and 
if  the  results  obtained  be  calculated,  for  alumina  =  A1203, 
with  Stas’s  number  for  oxygen  (15-96),  the  atomic  weight 
of  aluminum  will  be  represented  by  27-068,  a  number 
much  nearer  to  27  than  to  277  (1375x2),  the  value 
assumed  as  most  probably  corred  by  Tissier.  f 

8.  Experiments  of  Terrell,  1879. — Lastly,  about  a  year 
ago  Terreilj  made  a  determination  of  the  constant  in 
question  by  passing  hydrochloric  acid  gas  over  metallic 
aluminum,  colleding  and  measuring  the  hydrogen  evolved. 
He  placed  a  known  weight  of  aluminum  in  a  tube  of  hard 
glass,  the  tube  wrapped  with  foil  so  as  to  allow  of  its 
being  made  red-hot.  By  one  end  a  stream  of  well  dried 
gaseous  hydrochloric  acid  could  be  introduced,  while  a 
smaller  tube  extended  from  the  other  end  and  dipped  into 
a  vessel  of  water. 

The  air  was  first  expelled  from  the  apparatus  by  a 
current  of  dry  carbon  dioxide,  and  not  until  the  gas  passing 
through  was  capable  of  being  completely  absorbed  by  a 
solution  of  potash  was  the  hydrochloric  acid  introduced, 
this  latter  itself  freed  from  atmospheric  air.  The  gas 
escaping  from  the  tube  was  now  collected  in  a  graduated 
jar,  and  the  temperature  of  the  tube  containing  the  alu¬ 
minum  was  raised  to  a  red  heat.  As  soon  as  hydrogen 
ceased  to  come  over,  the  gas  in  the  jar  was  shaken  up 
with  potash  to  absorb  any  carbon  dioxide  which  it  might 
contain,  and  the  volume  was  measured,  and  reduced  by 
calculation  to  its  equivalent  under  normal  temperature 
and  pressure.  The  aluminum  chloride  left  in  the  tube  was 
pulverulent  and  snow  white. 

No  details  are  given  of  the  method  by  which  pure 
metallic  aluminum  was  prepared, although  this  has  been  the 
great  difficulty  in  the  way  of  obtaining  accurate  results 
from  experiments  made  with  the  metal  as  the  starting 
point,  nor  is  there  any  record  of  the  tests  applied  to 
prove  the  purity  of  the  metal  used.  The  gas  was  collected 
over  water,  in  which  hydrogen  is  not  altogether  insoluble, 
and  from  which  more  or  less  of  the  gases  of  atmospheric 
air  would  be  given  off  into  the  hydrogen.  Nothing  is  said 
of  the  vapour  of  water,  mixed  with  the  hydrogen  in  pro¬ 
portion  depending  upon  the  temperature,  having  been 
removed,  or  its  amount  calculated  and  allowed  for  ;  though 
as  it  is  not  likely  that  so  obvious  a  precaution  was 
negledted,  it  may  be  supposed  that  the  potash  spoken  of 
as  used  to  absorb  any  carbon  dioxide  left  was  either  solid 
hydrate  or  so  strong  a  solution  as  to  have  also  removed 
most  if  not  all  the  aqueous  vapour. 

The  results  of  the  single  experiment  reported  were — 


Weight  of  aluminum . 0-410  grm. 

Volume  of  hydrogen  collected  at 

ii°  and  768  mm . 530  c.c. 


Corresponding  volume  at  normal 

temperature  and  pressure  ..  508 '2  c.c. 

Weight  of  this  hydrogen  ..  ..  0-0455  grm. 

from  which  the  author  calculates 

0-0455  :  0-4100  =  1  :  g-oi, 

*  This  ought  to  read  3-594. 

+  Since  this  paper  was  printed  in  the  Philosophical  Transactions 
my  attention  has  been  drawn  by  Prof.  W.  F.  Clarke,  of  Cincinnati, to 
a  single  other  determination  made  in  1868  by  Isnard  ( Comptcs  Retidus, 
66,  508).  The  report  of  this  is  very  brief  and  without  any  satisfactory 
details,  the  whole  of  it  being  the  following  lines  :  “  The  process  em¬ 
ployed  by  the  author  consists  in  attacking  the  metal  by  hydrochloric 
acid.  He  finds  that  g  grms.  of  aluminum,  attacked  by  pure  hydro¬ 
chloric  acid,  invariably  give,  after  calcination,  17  grms.  of  alumina  ; 
whence  he  concludes  that  9  would  represent  the  equivalent  of  alu¬ 
minum  as  referred  to  hydrogen  taken  as  unity.” 

f  Bulletin  de  la  Sociiti  Chimique  de  Paris,  31,  (Fev.  20, 1879),  153. 


giving  the  atomic  weight  137 15  (for  A12C13)  or  27-03  (for 
A1C13). 

In  verifying  the  above  calculation  I  have  found  as  the 
result  of  reducing  the  volume  of  hydrogen  from  the  given 
to  normal  temperature  and  pressure  5i4'85  c.c.  instead  of 
508-2  c.c.,  but  this,  I  am  satisfied,  arises  from  the  number 
representing  the  pressure  at  the  time  of  expeiiment  being, 
doubtless  by  a  printer’s  error,  wrongly  given  as  7-68  instead 
778  m.m.  With  the  latter  figures  the  result  is  as  recorded 
in  the  paper,  and  of  course  such  atmospheric  pressure  is 
more  frequently  observed  than  that  which  appears  in  the 
above  table. 

It  is  pretty  plain  that  from  the  researches  which  have 
beer,  quoted  we  may  rejedt  those  of  Davy,  Thomson,  and 
Mather  as  incapable  of  giving  exadt  results,  this  being 
either  admitted  by  the  authors  themselves  or  shown  by  an 
examination  of  their  methods  and  the  inconsistency  of 
their  conclusions.  Our  knowledge  of  the  atomic  weight 
under  consideration  rests  therefore  upon  the  investigations 
of  Berzelius,  Tissier,  and  Terreil,  each  of  whom  made  one 
experiment,  and  those  of  Dumas,  who  made  seven. 

General  Results  of  Former  Determinations. — If  all  the 
results  be  taken  as  I  have  re-calculated  thorn,  using  Stas’s 
atomic  weights  for  the  other  elements  concerned,  and 
equal  value  be  given  to  all,  we  shall  have  the  following 
arithmetic  mean — 

Berzelius  ..  ..  ..  27-237 

Dumas  ..  ..  ..  27-447 

„  .  27-696 

„  .  27-435 

„  .  27-318 

„  .  27-522 

„  .  27727 

.  27-489 

Tissier  ..  ..  ..  27-068 

Terreil  .  27-030 


Mean  . .  . .  27-357 

If,  however,  the  results  of  Dumas,  all  depending  on 
repetition  of  the  same  process,  be  viewed  as  possibly 
affedted  by  some  constant  error,  and  be  thrown  together, 
taking  into  the  calculation  the  mean  only  of  his  seven 
experiments,  the  general  mean  will  be — 


Berzelius 

,  , 

•  , 

27-237 

Dumas  (mean) 

•  . 

27-462 

Tissier 

.  • 

•  • 

27-068 

Terreil 

•  • 

•• 

27-030 

Mean 

,  • 

•  , 

27-199 

If  we  separate  Dumas’s  results,  and  take  the  mean  of 
the  other  three,  we  get  in  contrast — 


Berzelius 

Tissier 

Terreil 


27-237 

27-068 

27-030 


Mean  ..  ..  27-112 

Dumas  (mean)  ..  27-462 

Or,  if  we  throw  together  only  the  numbers  obtained  by 
Tissier  and  Terreil,  which  come  nearest  to  each  other,  we 
have— 

Tissier  27-068 

Terreil  27-030 


Mean 

Berzelius  . . 
Dumas  (mean) 


27-049 

27237 

27-462 


Values  now  generally  adopted  for  Atomic  Weight  of 
Aluminum. 

The  number  adopted  in  some  of  the  more  recent  chemi¬ 
cal  handbooks,  reports,  &c.,  may  be  quoted  as  follows : — 
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Gmelin  :  Handbook  of  Chemistry  (Cav.  Soc. 

Trans.)  . 27*4 

Watts:  Dictionary  of  Chemistry,  First  Supplement  27'4 
W.  A,  Miller  :  Elements  of  Chemistry,  4th  edit.  27*5 
Meymott  Tidy  :  Handbook  of  Modern  Chemistry  27^ 
Frankland:  LeCture  Notes  for  Chemical  Students  27*5 
Thorpe:  Quantitative  Chemical  Analysis  ..  27*26 
Agenda  du  Chimiste  (Wurtz’s  Laboratory,  1879)  27*5 

Annuaire  du  Bureau  des  Longitudes,  1876  ..  27*4 

Naquet  :  Principes  de  Chemie,  &c.,  3e  ed.  . .  27*5 

Fittica  :  Jahresb.  iib.  d.  Fortsch.  d.  Chemie,  1878  27*4 

Roscoe  u.  Schorlemmer  :  Ausf.  Lehrbuch  d. 

Chemie  (Ger.  ed.)  ..  ..  ..  ..  27*3 

Fresenius  :  Anleit.  z.  quant,  chem.  Analyse, 

5te  Aufl . 27*5 

Classen:  Grundr.  d.  anal.  Chemie  (quant.)  ..  27*3 

Kohlrausch  :  Leitfaden  de  Prakt.  Physik,  2te  Aufl.  27*4 
Mendelejeff  :  Paper  on  the  “  Periodic  Law  ” 

(transl.)  ..  ..  ..  ..  ..  ..  27*3 

J.  P.  Cooke,  Jr. :  The  New  Chemistry  ..  ..  27*5 

J.  D.  Dana  :  System  of  Mineralogy,  5th  ed.  . .  27  5 

E.  S.  Dana  :  Text-Book  of  Mineralogy  . .  . .  27*3 

New  Experiments  by  the  Author. 

During  the  last  three  years  I  have  devoted  a  large  part 
of  my  leisure  time  to  a  re-determination  of  this  atomic 
weight,  sparing  no  pains  to  attain  as  precise  a  result  as 
possible,  and  aiming  especially  at  the  discovery,  and  as 
far  as  possible  the  removal,  of  sources  of  error  connected 
with  the  methods  employed.  The  following  general  prin¬ 
ciples  have  been  kept  in  view  : — 

1.  That  each  process  used  should  be  as  simple  as  pos¬ 
sible,  and  should  involve  as  little  as  possible  of  known 
liability  to  error. 

2.  That  different  and  independent  processes  should  be 
resorted  to  as  the  means  of  checking  each  other’s  results, 
even  though  it  may  fairly  be  assumed  that  one  is  more 
advantageous  than  another. 

3.  That  each  process  should  be  carried  out  with  quan¬ 
tities  of  material  differing  considerably  from  each  other  in 
successive  experiments. 

4.  That  only  such  other  atomic  weights  should  be 
involved  as  may  be  counted  among  those  already  known 
With  the  nearest  approach  to  accuracy. 

The  most  scrupulous  care  was  taken  in  the  purification 
and  examination  of  all  the  reagents  used,  and  as  far  as 
possible  vessels  of  platinum  or  of  hard  porcelain  were  sub¬ 
stituted  for  those  of  glass. 

Means  and  Method  of  Weighing  Employed. — For  the 
weighings  an  excellent  balance,  of  Becker’s  construction, 
was  employed.  It  was  in  perfect  order,  carefully  adjusted 
(especially  as  regards  centre  of  gravity  of  beam  with 
average  load  to  be  carried),  and  would  bear  safely  200 
grms.  in  each  pan,  giving  when  thus  loaded  a  defledtion 
of  the  index  to  the  extent  of  ij  division  of  the  scale  over 
which  it  moves  for  a  difference  of  weight  of  o*oooi  grm. 
All  weighings  were  made  by  the  well-known  method  of 
observing  the  vibrations  of  the  index  on  either  side  the 
position  of  rest.  In  one  series  of  experiments  absolute 
weights  were  required,  i.e. ,  real  equality  of  weight  between 
the  quantities  of  matter  dealt  with  and  the  standards  of 
weight  with  which  they  were  compared ;  in  these  cases 
the  method  of  “  double  weighing  ”  was  made  use  of,  so  as 
to  eliminate  any  error  arising  from  inequality  in  length  of 
the  arms  of  the  balance.  In  view  of  this  need,  in  connec¬ 
tion  with  a  part  of  the  research,  for  absolute  weights, 
directly  comparable  with  those  used  by  Regnault  in  his 
determination  of  the  density  of  hydrogen,  I  applied  to  my 
friend  J.  E.  Hilgard,  Esq.,  in  charge  of  the  office  of  the 
United  States’  Coast  Survey  at  Washington,  for  a  com¬ 
parison  of  a  kilogramme  with  a  weight  of  the  same 
denomination  belonging  to  the  Coast  Survey,  the  value  of 
which  latter  weight  is  accurately  known  in  terms  of  the 
original  “  kilogramme  of  the  Archives  ”  at  Paris.  He 
kindly  had  this  comparison  made,  and  sent  me  the  results 
in  detail,  showing  that  my  weight  was  8*i  milligrammes 


heavier  than  the  “  star  kilogramme  ”  which  is  the  standard 
of  reference  at  Washington  (both  in  vacuo),  with  an  un¬ 
certainty  of  comparison  not  exceeding  o*i  milligrame, 
while  the  “  star  kilogramme  ”  is  certified  to  as  agreeing 
with  the  normal  “kilogramme  of  the  Archives”  within 
i*i  milligramme.  I  had  already  a  10-gramme  weight, 
professedly  normal,  but,  as  it  turned  out,  too  light  by  a 
very  minute  fraction  of  its  value,  and  with  these  two, 
checked  against  each  other,  a  full  series  of  comparisons 
was  made  of  all  the  other  weights  to  be  employed,  the  speci¬ 
fic  gravity  of  each  piece  being  determined  before  its  final 
comparison  as  to  weight,  so  that  the  real  values  might  all 
be  referred  to  a  vacuum  by  calculation  of  the  buoyancy  in 
air.  Determinations  of  the  specific  gravity  of  all  materials 
and  vessels  which  had  to  be  made  were  also  made,  and, 
the  barometer  and  thermometer  being  observed  at  the 
time  of  each  weighing,  all  weights  hereafter  mentioned  in 
this  paper  represent  real  values  in  vacuo. 

Three  separate  series  of  experiments  were  made,  by 
methods  to  be  presently  stated.  A  fourth  series  was 
attempted,  involving  the  conversion  of  metallic  aluminum 
into  oxide  and  determination  of  the  amount  of  oxygen 
taken  up,  but  this  process  was  found  to  be  attended  with 
much  difficulty  from  various  causes,  amongst  others  from 
the  liability  to  loss  by  spirting  if  the  metal  were  treated 
with  acid  in  open  or  small  vessels,  from  the  necessity  of 
transfer  to  such  vessels  for  final  ignition  if  larger  ones 
were  at  first  used,  and  from  the  appreciable  solubility  of 
the  hydrate  of  aluminum  if  this  were  precipitated  in  order 
to  avoid  evaporation  of  the  original  solution.  The  few 
results  obtained  in  this  way  agreed  generally  with  those 
of  the  other  methods,  but  varied  among  themselves  within 
unsatisfactorily  wide  limits,  and  were  manifestly  not  de¬ 
serving  of  equal  confidence.  Hence  the  work  was  not 
pushed  further  in  this  direction. 

(To  be  continued. 


ON  THE  SOLUBILITY  OF  SULPHUR  DIOXIDE 
IN  SULPHURIC  ACID.* 

By  J.  T,  DUNN,  M.Sc. 

Having  determined  the  solubility  of  sulphur  dioxide  in 
concentrated  sulphuric  acid  at  the  ordinary  temperature, 
as  stated  in  my  note  of  last  January  ( Transactions , 
vol.  v.,  p.  3g),  I  thought  it  would  be  desirable  to  extend 
the  determinations  to  other  temperatures  and  to  other 
strengths  of  acid.  I  first  set  about  determining  the  solu¬ 
bility  in  concentrated  acid  at  different  temperatures,  and 
since  for  obvious  reasons,  the  method  of  direct  weighing 
would  be  inapplicable,  it  was  necessary  to  use  some 
method  in  which  a  known  quantity  of  the  saturated  acid 
could  be  withdrawn  at  the  temperature  of  the  experiment 
and  its  content  of  S02  determined. 

I  consequently  made  use  of  the  apparatus  described  by 
Bunsen  in  his  “  Gasometry,”  with  a  very  slight  modifi¬ 
cation.  A  large  test-tube  was  fitted  with  a  cork  pierced 
by  three  holes:  through  the  first  a  thermometer  was 
inserted  ;  through  the  second  passed  the  tube  from  the 
S02  supply  down  to  the  bottom  of  the  test-tube ;  and 
through  the  third  passed  a  glass  tube  bent  twice  at  right 
angles,  which  served  as  exit  tube  for  the  superfluous  gas 
while  the  saturation  was  going  on,  and  which,  by  simply 
pushing  it  down  through  the  cork  until  it  dipped  beneath 
the  acid,  was  converted  into  a  delivery  tube  for  the  satu¬ 
rated  acid. 

In  this  apparatus  was  placed  about  50  c.c.of  the  acid  tobe 
saturated,  and  the  whole  was  then  placed  in  a  large  beaker 
of  water,  which  could  be  kept  at  any  temperature  by  the 
help  of  a  Bunsen  burner  and  an  electric  thermostat.  The 
temperature  indicated  by  the  thermometer  in  the  acid 

*A  Paper  read  before  the  Newcastle-upon-Tyne  Chemical  Society, 
March  23, 1882, 
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never  Varied  more  than  half  a  degree  during  the  whole 
time  of  an  experiment.  Through  the  acid  in  the  apparatus 
was  now  passed  a  moderately  rapid  current  of  S02,  pre¬ 
pared  from  copper  and  pure  sulphuric  acid,  and  carefully 
dried, for  lengths  of  time  sufficientlygreat  to  insure  the  com¬ 
plete  saturation  of  the  acid.  The  exit-tube  was  now  pushed 
down  into  the  acid  (and  beneath  the  level  of  the  S02 
delivery  tube,  so  as  to  avoid  accidental  entrance  of  bubbles 
into  it),  and  of  course  the  pressure  of  the  S02  still  enter¬ 
ing  the  vessel  forced  the  liquid  out  through  the  tube.  It 
was  permitted  to  flow  into  a  small  stoppered  bottle,  the 
capacity  and  weight  of  which  were  known  ;  the  delivery 
tube  went  to  the  bottom  of  the  bottle,  and  the  acid  grad¬ 
ually  and  quietly  displaced  the  air.  When  the  bottle  was 
full  and  had  overflowed  for  some  time,  the  delivery  tube 
was  slowly  withdrawn  and  the  stopper  immediately 
inserted.  In  this  way  a  known  volume  of  the  saturated 
acid  was  obtained,  without  any  escape  of  S02,  and  it  had 
now  to  be  weighed  and  the  S02  determined  by  chemical 
means. 

I  intended  at  first  to  use  Bunsen’s  method  of  titration 
by  iodine  and  hyposulphite,  but  the  trouble  of  preparing 
the  large  bulks  of  air-free  distilled  water  necessary  to 
dilute  the  acid  induced  me  to  seek  for  another  method.  I 
tried  at  first  direct  titration  with  permanganate,  but  I 
soon  found  that  unless  very  large  bulks  of  fluid  were 
used  the  escape  of  S02  from  the  liquid  during 
titration  was  a  serious  source  of  error.  I  then  tried  sink¬ 
ing  the  acid  under  excess  of  permanangate,  and  titration 
with  excess  of  ferrous  sulphate  and  permanangate,  but 
finally  settled  down  to  bichromate.  The  bottle  contain¬ 
ing  the  weighed  quantity  of  saturated  acid  was  opened 
under  a  known  quantity  of  standard  bichrome  solution, 
time  was  allowed  for  the  complete  diffusion  of  the  acid 
out  of  its  bottle,  and  then  the  unaltered  bichrome  was 
determined  by  adding  excess  of  standard  ferrous  sulphate 
and  titrating  back  with  bichrome. 

The  weight  of  S02  determined  in  this  way  was  calcu¬ 
lated  into  its  volume  at  normal  pressure  and  temperature. 
The  weight  of  the  saturated  acid  minus  the  weight  of  S02 
found  gave  of  course  the  weight  of  the  sulphuric  acid  in 
which  the  gas  was  dissolved,  and  from  this  was  calculated 
its  volume.  These  figures,  together  with  the  barometric 
pressure  during  the  experiment,  furnish  the  data  for  cal¬ 
culating  the  coefficient  of  solubility  at  the  temperature  of 
the  experiment. 

The  capacity  of  the  bottle  was  found,  by  weighing  it 
empty,  and  again  filled  with  distilled  water  of  known  tem¬ 
perature,  to  be  3-058  c.c. 

The  accompanying  Table  gives  the  principal  observa¬ 
tions  and  the  results  obtained  at  the  different  temperatures 
stated  in  the  Table,  the  two  results  by  the  method  of 
diredt  weighing  being  incorporated  along  with  the  rest  for 
comparison.  It  will  be  seen  that  the  solubility  diminishes 
very  rapidly  as  the  temperature  rises.  The  only  figure 
which  calls  for  any  note  is  that  representing  the  solubility 
at  i°  C.  This  figure  is  permitted  to  remain,  but  is  only 
an  approximation  to  the  truth,  because  the  acid  saturated 
at  that  low  temperature  was  of  course  supersaturated  at 
the  ordinary  temperature  of  the  air,  and  I  did  not  dare  to 
weigh  the  bottle,  lest  the  stopper  should  blow  out  and  gas 
be  lost,  but  plunged  it  at  once  under  bichrome.  The 
weight,  and  hence  the  volume  of  the  sulphuric  acid  are, 
therefore,  not  known  exa&ly,  but  the  figure  is  probably 
not  far  from  the  truth. 

I  attempted  now  to  determine  the  solubility  in  acids  of 
different  strengths  at  about  the  ordinary  temperature.  As 
the  passage  of  dry  gas  through  dilute  acids  involves  the 
carrying  off  of  a  certain  amount  of  moisture,  and  the  con¬ 
sequent  alteration  of  the  composition  of  the  acid,  it  would 
seem  that  the  chemical  method  is  here  inapplicable,  and 
I  had  recourse  at  first  to  a  determination  by  diredt  weigh¬ 
ing.  A  known  quantity  of  the  acid  used  was  saturated  in 
the  apparatus  originally  used,  and  a  weighed  drying  tube 
was  attached  to  the  exit  tube  during  the  passage  of  the 
gas,  so  as  to  catch  any  moisture  carried  off  by  the  S02, 


This  tube  was  again  weighed  at  the  end  of  the  experiment, 
and  from  the  gain  in  weight  any  alteration  in  the  composi¬ 
tion  of  the  acid  used  could  be  easily  calculated.  Sulphuric 
acid  being  out  of  the  question  for  the  drying  tube,  I  used 
at  first  the  ordinary  porous  calcic  chloride,  but  I  found 
that  that  substance  absorbed  S02,  probably  by  simple 
mechanical  diffusion  into  its  pores,  to  such  an  extent,  and 
that  the  S02  so  absorbed  was  so  slowly  given  off  again, 
as  to  render  the  guard-tube  quite  useless.  I  found  that 
by  substituting  pure  fused  chloride  for  the  ordinary  vesi¬ 
cular  stuff  this  difficulty  was  avoided,  and  that  the  tube 
could  be  readily  cleared  of  S02  by  blowing  dry  air  through 
for  a  minute  after  detaching  the  guard-tube  from  the 
apparatus. 

The  dilute  acids  used  were  prepared  by  mixing  con¬ 
centrated  acid  of  1-840  sp.  gr.  with  water,  and  their  com¬ 
position  was  inferred  from  a  determination  of  their  specific 
gravity. 

Two  sets  were  prepared,  the  first  by  endeavouring  to 
obtain  acids  containing  about  20,  40,' 60,  and  80  per  cent 
H20,  while  in  the  second  set  I  aimed  at  producing  acids 
containing  some  definite  number  of  molecules  of  H20 
with  each  molecule  of  H2S04.  The  following  Table  gives 
the  specific  gravities  and  composition  of  these  acids 


Acid.  Sp.  Gr. 


a 

I'7°3 

227 

b 

1-482 

41-7 

c 

1-300 

6o-8 

d 

i-I39 

80 -8 

h2so4-h2o 

i'753 

18-3 

•2H20  .. 

1-626 

29-4 

•4h2o  . . 

1 ’456 

44-2 

•ioH20 

I-257 

66'o 

•2oH20  . . 

1-151 

79'3 

-5oH20 

1-067 

go'2 

All  of  these  last  acids  contain  rather  more  water  than 
corresponds  to  the  formulae  assigned  to  them. 

The  results  of  these  determinations  are  given  in  the 
Table  (Experiments  10  to  19). 

In  the  case  of  the  more  dilute  acids,  one  or  two  of  the 
weighings  of  the  guard-tube  exhibited  anomalies  which  I 
found  it  rather  difficult  to  account  for,  although  I  believe 
it  was  due  to  the  water  which  had  been  caught  in  the 
tube  taking  up  S02  in  the  stream  of  gas,  and  slowly 
giving  it  out  again  when  the  tube  was  filled  with  air, 
Although  they  were  not  very  large,  still  they  led  one 
rather  to  doubt  the  figures  obtained  for  the  three  most 
dilute  acids.  On  examining  the  figures  for  the  increase 
of  the  weight  in  the  guard-tube  throughout  the  whole 
series,  however,  I  found  that  the  amount  of  water  carried 
away  by  the  S02  in  the  course  of  an  experiment  was 
never  sufficient,  even  with  the  most  dilute  acid,  to  render 
the  composition  of  the  acid  at  the  end  of  the  experiment 
perceptibly  different  from  that  at  the  beginning,  and  I 
therefore  resolved  to  repeat  some  of  the  determinations 
by  the  chemical  method.  This  was  done,  and  the  results 
(Experiments  20  to  26  in  Table),  show  a  very  satisfactory 
agreement  with  those  obtained  by  the  other  method, 
except  in  the  case  of  the  acid  H2S04ioH20,  in  which 
case  I  am  inclined  to  trust  entirely  to  the  lower  figure 
given  by  the  chemical  method,  believing  that  the  other 
is  influenced  by  the  source  of  error  just  mentioned. 

On  examining  the  figures  for  acids  of  different  strengths, 
although,  unfortunately,  from  the  temperature  not  having 
been  kept  constant  throughout  the  determinations,  the 
results  are  not  exadtly  comparable  with  one  another,  we 
notice  at  once,  whether  we  compare  the  solubility  in 
H2S04  at  ii°  with  the  set  of  low-temperature  determina¬ 
tions  of  acids  a  to  d,  or  the  solubility  in  H2S04  at  160  with 
the  coefficients  for  the  other  set  of  acids  at  near  the  same 
temperature,  that  the  addition  of  water  to  H2S04  at  first 
lowers  the  solubility  coefficient.  A  comparison  of  the 
figures  for  the  acids  H2S04,  1,  2,  4,  &c.,  H20  shows  us 
that  the  coefficient  diminishes  rapidly  on  the  addition  of 
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Number  of 
Experiment, 

Acid  used. 

Temperature. 

Centigrade. 

Barometer. 

Mms. 

Weight  of  Satu¬ 
rated  Acid. 

Specific  Gravity 
at  Temperature 
of  Experiment. 

Weight  of  S02 
absorbed. 

Volume  at 
Normals  ;  c.c. 

O  . 

JSO 

.&£c/3 

V 

Specific  Gravity 

near  150  C. 

Volume  near 

150  C. 

Observed 

Coefficient. 

Coefficient  at 

760  m.m. 

I. 

h2so4 

I7’0 

— 

— 

— 

— 

— 

— 

— 

— 

— 

28-14 

2. 

- 

i6"i 

_ 

_ 

— 

— 

— 

— 

— 

— 

— 

2886 

3- 

— 

ii’i 

752'9 

5-5744 

1-823 

0-2763 

96-36 

5-2981 

— 

2-879 

33-46 

33-78 

4- 

— 

26-g 

763-5 

5-5733 

1-822 

0-1632 

56-92 

5-4101 

— 

2-940 

19-36 

19-27 

5- 

— 

42m 

770-4 

5'5702 

1-821 

0-1057 

38-60 

5-4645 

— 

2-970 

13-00 

12-82 

6. 

— 

5°  9 

773-3 

5-5595 

1-818 

0-0822 

28-68 

5 '4773 

— 

2-977 

963 

9-47 

7- 

— 

62-3 

766-6 

5-5552 

1-816 

0-0622 

21-71 

5-4930 

— 

2-985 

7-27 

7-21 

8. 

— 

84-2 

759-4 

5-5320 

1-809 

0-0388 

I3-55 

5-4932 

— 

2-985 

4-54 

4-54 

9- 

— 

i*i 

753'4 

— 

— 

0-4256 

152-00 

— 

— 

3-000? 

50-67 

51-11 

10. 

Acid  (a) 

g-8 

760-0 

— 

— 

1-0758 

375-25 

22-0135 

I"7°3 

12-926 

29-03 

29-03 

ir. 

(b) 

8  6 

766-1 

— 

— 

1-6522 

576-20 

21-2270 

1-482 

14-323 

40-23 

39-9i 

12. 

to 

6'g 

759  6 

— 

— 

1-8069 

630-16 

18  0645 

1-300 

13-895 

4535 

45-38 

13- 

(d) 

6-g 

759'I 

— 

— 

2-i6gg 

756-75 

17-7300 

1  "139 

15-566 

48-61 

48-67 

14. 

h2so4-h2o 

16-4 

758-8 

— 

— 

0-8064 

281-23 

23-5783 

1-753 

I3-45I 

20-91 

20-94 

15- 

•2H20 

15  7 

770-6 

— 

— 

0-95I5 

33I-84 

20-9590 

1626 

12-888 

25-75 

25-39 

16. 

•4H2O 

167 

771-6 

— 

— 

1 -0690 

372-81 

18-5345 

IH56 

12  724 

29-30 

28-86 

17- 

•ioH20 

14-1 

756-9 

— 

— 

1-0412 

363-12 

14-1798 

1-257 

ti -279 

32-24 

32-40 

18. 

•2oH20 

i6-8 

767  5 

— 

— 

1-0082 

35i-6i 

12-6983 

1-151 

11-032 

31-87 

31-56 

19. 

‘5°H20 

i5'5 

780-4 

— 

— 

1-3112 

457-28 

12-9204 

1-067 

12-106 

37‘77 

36-78 

20. 

•h2o 

I5'° 

752-0 

5-3187 

i'739 

0-1739 

60-63 

5‘i448 

1-753 

2-941 

20-62 

20-83 

21. 

•2H20 

15-6 

753-9 

4-9203 

r6og 

0-2076 

72-39 

4*7127 

1-626 

2-8g8 

24-98 

25T7 

22. 

•4H20 

747 '4 

4-4590 

I-458 

0-2435 

84-92 

4-2155 

1-456 

2891 

29-37 

29-87 

23- 

•ioH20 

14-8 

744-3 

0-2468 

86-07 

— 

1-257 

2-880 

2987 

30-52 

24. 

•ioH20 

I4'8 

749-8 

3-9058 

1-277 

0-2493 

86-g4 

3'6565 

1-257 

2-909 

2989 

30-30 

25- 

•2oH20 

15-2 

741-9 

3-5860 

i-i73 

0-2570 

89-63 

3-3290 

1"I5I 

2-886 

31-06 

31-82 

26. 

‘5oH20 

160 

755-4 

3-3702 

I-I02 

0-2812 

g8'07 

3-0890 

1-067 

2-895 

33-87 

34-o8 

water  so  as  to  reach  a  minimum  between  H2S04  and 
H2S042H20 ;  this  minimum  occurs  probably  at  H2S04H20, 
for  which  acid  the  coefficient  is  little  more  than  two-thirds 
of  that  for  H2S04.  On  the  further  addition  of  water  the 
coefficient  again  rises  rapidly,  though  not  quite  so  rapidly 
as  it  fell,  so  that  the  solubility  in  H2S044H20  is  almost 
the  same  as  that  in  oil  of  vitriol.  Beyond  this  point  the 
coefficient  slowly  rises  with  dilution  as  far  as  the  experi¬ 
ments  go,  and  will,  presumably,  increase  regularly  until 
the  coefficient  for  pure  water  is  reached.  Since  these  ex¬ 
periments  were  finished,  I  notice  a  quotation  in  “  Watts’s 
Dictionary  ”  (3rd  supplement),  to  the  effedt  that  Setschenow 
has  determined  the  coefficients  of  solubility  of  C02  in  sul¬ 
phuric  acids  of  different  strengths,  and  that  he  finds  that 
dilution  of  the  acid  brings  down  the  coefficient  rapidly 
from  0-932  for  H2S04  to  a  minimum  of  0'666  for 
H2S04H20,  whence  again  it  slowly  rises  on  further 
dilution  until  the  coefficient  for  water  is  reached.  It  is 
interesting  to  note  that  not  only  does  the  minimum  solu¬ 
bility  of  C02  correspond  in  position  with  that  of  S02,  but 
the  proportion  which  the  minimum  coefficient  bears  to 
that  for  H2S04  is  nearly  the  same  in  both  cases.  The 
determination  of  the  solubilities  of  other  gases  in  dilute 
sulphuric  acids,  and  in  other  liquids  which  form  definite 
hydrates,  would  seem  to  be  a  field  of  inquiry  in  which 
interesting  results  might  be  expected. 

One  other  point  requires  to  be  mentioned.  After  most 
of  the  above  determinations  were  finished  I  came  upon  a 
statement  of  Berthier  (Ann.  Chim.  Phys.  [3],  7,  77)  which 
I  had  not  previously  noticed,  in  which  he  says  that  S02 
colours  potassic  bichromate  green  from  formation  of 
chromic  sulphate  and  hyposulphate.  Evidently  the  in- 
complate  oxidation  of  S02  to  dithionic  instead  of  to  sul¬ 
phuric  acid  would  be  a  fatal  defedi  in  the  method,  and  I 
at  once  set  to  work  to  discover  whether  this  formation  of 
dithionate  took  place  in  the  determinations.  I  prepared 
some  calcic  dithionate  by  Walter  and  Gays-Lusac’s 
method,  and  a  determination  of  the  loss  on  heating  and 
of  the  S04  produced  by  fusing  it  with  nitre  showed  it  to 
be  practically  pure,  only  containing  a  trace  of  sulphate. 
A  weighed  quantity  of  this  was  added  to  100  c.c.  of 


acidified  standard  bichrome  solution,  and  left  for  a  day, 
at  the  end  of  which  time  not  the  slightest  alteration  of 
colour  could  be  detected.  The  liquid  was  then  boiled  for 
ten  minutes,  and  titrated  after  cooling.  Reduction  had 
taken  place  to  an  extent  which  indicated  the  conversion 
of  about  half  of  the  dithionate  into  sulphate.  Although 
then  the  adtion  is  rather  slow,  it  is  clear  that  dithionates 
are  oxidised  by  boiling  bichrome  solution.  Two  equal 
volumes  of  solution  of  S02were  now  added,  each  of  them 
to  100  c.c.  of  standard  bichrome  solution.  In  the  first 
the  S02  was  immediately  determined  by  titration  with 
ferrous  sulphate  and  bichrome,  while  the  second  was 
boiled  for  fifteen  minutes  and  allowed  to  cool  before 
titrating.  Both  gave  exadtly  the  same  result.  It  is 
evident  from  this,  coupled  with  the  former  experiment, 
that  no  dithionate  can  have  been  present,  and  that  the 
S02  must  have  been  completely  converted  into  sulphate. 


LAW  OF  THE  CONGELATION  OF  THE 
AQUEOUS  SOLUTIONS  OF  ORGANIC  MATTERS. 

By  F.  M.  RAOULT. 

The  apparatus  employed  in  these  researches  isthatwhich 
has  already  served  for  studying  the  point  of  congelation  of 
alcoholic  mixtures.  The  solution  is  constantly  agitated  ; 
its  temperature  is  slowly  lowered  some  tenths  of  a  degree 
below  its  point  of  congelation,  and  a  portion  of  the  same 
liquid,  already  frozen,  is  introduced.  The  supersaturation 
immediately  ceases,  and  the  ice  appears  in  the  form  of 
little  spangles,  which  multiply  and  float  in  the  liquid.  At 
the  same  time  the  thermometer  rapidly  rises  to  the  normal 
point  of  congelation,  and  if  the  solution  is  dilute  it  remains 
absolutely  steady  for  some  minutes,  after  which  the  tem¬ 
perature  falls  again.  There  is  then  a  minimum  lowering 
below  zero,  and  this  minimum  the  author  takes  as  the 
depression  of  the  freezing-point.  For  one  and  the  same 
solution  this  point  is  found  always  the  same  within  about 
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i-iooth  of  a  degree,  provided  that  the  thermometer  is 
immersed  in  the  liquid  and  that  the  latter  is  constantly- 
agitated. 

The  author  has  pointed  out  in  the  memoir  cited  that 
for  solutions  of  alcohol  not  containing  more  than  1  equiv. 
per  kilo,  of  water,  the'lowering  of  the  freezing-point  is  pro¬ 
portional  to  the  weight  of  alcohol  dissolved  in  a  constant 
weight  of  water.  He  has  ascertained  that  the  case  is  the 
same  with  solutions  of  methylic  alcohol,  formic  and  tar¬ 
taric  acids,  and  sugar.  We  may  therefore  admit  that  the 
law  established  by  Blagden  for  the  mineral  salts  is  appli¬ 
cable  to  dilute  solutions  of  organic  compounds.  The 
author  has  experimented  upon  twenty-nine  bodies  selected 
so  as  to  be  as  different  as  possible  in  their  solubility,  their 
chemical  function,  their  constitution,  and  their  molecular 
weight.  The  lowering  of  the  freezing-points  per  grm.  of 
substance  dissolved  in  xoo  grms.  of  water  vary  consider¬ 
ably  and  in  the  proportion  of  1  :  20.  Nevertheless  if  we 
multiply  the  reduction  of  temperature  corresponding  to 
x  grm.  by  the  molecular  weight  of  the  substance,  we  find 
a  produdl  almost  constant.  This  produdl  ranges  between 
17  and  20.  We  may  therefore  say  that  the  molecules  of 
different  organic  compounds  dissolved  in  the  same  quan¬ 
tity  of  water  occasion  substantially  the  same  depression 
in  the  freezing-point.  This  tends  to  show  that  in  most 
cases  the  molecules  of  organic  compounds  are  simply 
separated  by  the  adt  of  solution,  and  brought  to  one  and 
the  same  state,  in  which  they  exert  the  same  influence 
upon  the  physical  properties  of  water. 

The  determination  of  the  freezing-point  of  the  solutions 
of  organic  compounds  acquires  thus  a  great  practical  im¬ 
portance.  It  may  serve  to  verify  the  purity  of  bodies,  to 
find  the  strength  of  their  solutions,  and  to  trace  the  slow 
alterations  thus  produced.  But  its  most  important  appli¬ 
cation  will  be  the  determination  of  the  molecular  weights 
in  the  numerous  cases  where  the  determination  of  the 
vapour-density  is  impossible.  If  it  is  necessary  to  decide 
between  several  molecular  weights  of  which  some  are 
multiples  of  others,  we  seledt  the  one  which  if  multiplied 
by  the  fall  of  temperature  due  to  1  grm.  of  the  substance 
in  question  gives  the  produdt  i8‘5,  this  figure  representing 
the  mean  molecular  decrease  of  the  freezing-point  of 
organic  matters.  The  author  has  not  yet  met  with  a 
soluble  organic  body  for  which  this  rule  leads  to  an 
erroneous  or  even  questionable  result. — Comptes  Rendus. 


PRELIMINARY  NOTE  ON  DIDYMIUM. 
By  P.  T.  CLEVE. 


In  1874  ( Bulletin ,  xxi.,  p.  246)  I  determined  the  atomic 
weight  of  didymium,  using  an  oxide  in  which  the  spedtro- 
scope  detedted  the  presence  neither  of  lanthanum  nor  of 
yttrium.  As  a  mean  I  fixed  the  atomic  weight  at  147. 
Subsequently  M.  Brauner  ( Sitzungsberichte  K.  Akad. 
Wissen.  Wien,  Dec.  4, 1881)  determined  the  atomic  weight 
at  I46'6,  which  differs  little  from  the  value  which  I  ascer¬ 
tained.  Chemists  who  had  previously  determined  the 
atomic  w  ight  of  didymium  have  found  numbers  approach¬ 
ing  144.  eQuite  recently  I  have  received  from  M.  Brauner 
a  letter  in  which  he  informs  me  that  he  has  since  found 
the  number  i45’4- 

I  have  always  during  the  last  years  suspedted  the  pre¬ 
sence  of  a  new  element  accompanying  didymium,  and  I 
have  made  repeated  efforts  to  find  it.  In  the  beginning 
of  this  year  I  have  submitted  to  fradlionated  precipitations 
about  200  grms.  didymium  oxide  extradted  from  gadolinite, 
and  separated  from  the  yttria  earths  with  potassium  sul¬ 
phate  by  repeated  precipitations.  The  atomic  weight  of 
the  fradtion  precipitated  first  was  146 ;  that  of  the  last 
fradtion  was  142. 

The  examination  of  the  ignition-spedtrum  showed  in 
the  last  fradtion  rather  strong  rays  of  didymium  and 
lanthanum,  but  also  new  rays,  among  which  is  one  very 


strong,  and  possessing  the  wave-length  1  =  4333-5,  accord¬ 
ing  to  an  exadt  determination  by  M.  Thalen.  This  ray 
belongs  neither  to  didymium,  lanthanum,  yttrium,  erbium, 
terbium,  or  to  the  Y  a  of  M.  Marignac. 

The  first  fradtion  having  the  atomic  weight  146  gave 
merely  a  feeble  trace  of  this  ray.  It  is  therefore  evident 
that  the  metal  which  gives  this  ray  is  more  basic  than 
didymium,  but  less  so  than  lanthanum.  Samarium  is  less 
basic  than  didymium. 

Having  submitted  didymium  chloride  to  a  series  of  frac¬ 
tionated  decompositions  by  heat,  I  have  found  the  same 
ray  in  the  fradtions  which  best  resist  decompositions,  but 
I  have  not  found  a  trace  in  the  first  fradtions. 

I  have  found  the  ray  in  the  spedtrum  of  the  fradtions 
which  have  been  precipitated  with  formic  acid,  whence  it 
seems  to  result  that  the  formiate  is  sparingly  soluble  like 
the  formiates  of  didymium  and  of  the  oxides  of  cerite. 
The  double  salt  with  potassium  sulphate  must  also  be 
sparingly  soluble. 

The  ray  4333-5  was  already  observed  in  1868  by  M. 
Thalen  in  a  mixture  of  lanthanum  and  didymium  ob¬ 
tained  by  M.  Bahr.  He  was  not  able  to  detedt  it  in  1874, 
when  examining  the  didymium  and  lanthanum  prepared 
by  myself.  Hence  I  had  eliminated  it  by  the  reiterated 
fradtionations  to  which  I  had  submitted  the  lanthanum  and 
didymium.  The  metal  which  produces  this  ray  appears 
to  accompany  didymium  in  most  metals.  It  has  been 
found  in  the  impure  didymium  extradted  from  hjelmite, 
monazite,  eucolite,  the  orthite  of  Arendal,  in  cerite,  and  in 
gadolinite. 

I  have  mentioned  these  fadts  to  secure  the  right  of  con¬ 
tinuing  my  researches  upon  didymium,  for  which  I  have 
made  considerable  preparations.  I  do  not  wish,  however, 
to  hinder  chemists  who,  fortunately  for  science,  are  occu¬ 
pying  themselves  with  the  chemistry  of  the  rare  earths 
from  pursuing  their  researches.  On  the  contrary,  I  shall 
be  satisfied  if  the  fadts  pointed  out  above  prove  of  service 
to  them  in  their  investigations.  As  it  seems  to  me,  there 
still  exists  an  unknown  element  accompanying  didymium, 
and  not  to  give  it  a  name,  I  propose  to  designate  it  pro¬ 
visionally  as  Di  (3,  charadterised  by  the  strong  ray 
l  —  4333'5- — Comptes  Rendus. 


SOME  POINTS  IN  THE  CONSTRUCTION 
OF  AN  APPARATUS  FOR  THE 
ACCURATE  ANALYSIS  OF  GASES.* 

By  EDWARD  W,  MORLEY,  of  Hudson,  Ohio. 


(Abstract.) 

A.  When  a  certain  method  of  determining  the  top  of  the 
pressure  column  is  used,  the  conditions  of  most  accurate 
measurement  of  varying  volumes  of  gas  are  satisfied  by 
making  the  column  of  mercury,  which  measures  the 
pressure,  equal  in  length  to  the  part  of  the  eudiometer 
which  is  filled  with  gas.  In  the  usual  form  of  the  appara¬ 
tus,  the  pressure  column  has  to  be  longer,  which  im¬ 
mensely  increases  the  difficulty  of  securing  uniformity  of 
temperature. 

B.  To  define  the  top  of  the  pressure  column,  I  use  a 
Jolly-point  enclosed  in  the  barometric  vacuum  ;  this  makes 
the  probable  error  at  the  top  of  this  column  evanescent. 
The  whole  error  of  the  tension  is  therefore  produced  by 
the  same  uncertainty  which  produces  the  error  in  the 
observed  volume.  If  now  the  Jolly-point  is  put  at  about 
the  level  of  the  top  of  the  eudiometer  tube,  the  probable 
error  of  the  tension  is  the  same  part  of  the  tension  as  the 
probable  error  of  the  observed  volume  is  of  the  observed 
volume.  This  is  the  condition  of  the  maximum  accuracy. 

C.  To  preserve  the  barometric  vacuum  over  the  pres¬ 
sure  column,  I  shut  off  this  column  from  communication 

*  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  vol.  xxix.,  Boston  Meeting. 
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with  t'he  rest  of  the  apparatus  except  at  the  instant  of  a 
measurement.  The  screw  of  the  fine  adjustment  formerly 
described  serves  also  this(purpose.  The  vacuum  is  found 
to  be  even  more  permanent  than  that  of  a  barometer. 

D.  An  auxiliary  pressure  tube  is  employed  for  prelimi¬ 
nary  adjustment.  The  bore  of  this  tube  is  but  a  milli¬ 
metre,  which  secures  two  important  advantages. 

E.  The  eudiometer  tube  is  graduated  with  fine  lines  not 
over  the  eight-thousandth  of  an  inch  wide,  in  half  milli¬ 
metres.  The  graduation  is  affedted  with  no  relative  errors 
of  the  hundredth  of  a  millimetre.  A  reading  microscope 
is  carried  on  a  cylinder  so  solidly  connected  with  the  iron 
tripod  of  the  apparatus  that  ten  pounds  produce  a  relative 
flexure  of  only  a  tenth  of  a  millimetre.  This  microscope 
is  brought  nearly  to  the  level  of  the  mercury  in  the  eudio¬ 
meter  when  the  column  in  the  pressure  tube  reaches  just 
to  the  Jolly-point.  The  microscope  is  made  to  give  dis¬ 
tinct  vision  of  the  graduation,  and  by  Grunow’s  catheto- 
meter  fine  adjustment,  the  terminal  lines  of  the  eye-piece 
micrometer  are  made  to  coincide  with  two  millimetres 
of  the  graduation.  The  focussing  movement  now  moves 
the  microscope  so  that  distinct  vision  is  had  of  the  menis¬ 
cus,  and  the  level  of  the  mercury  is  read  to  the  hundredth 
of  a  millimetre  on  the  eye-piece  micrometer,  whose 
divisions  now  represent  the  divisions  of  the  tube  carried 
forward  into  its  interior.  A  four  inch  objective,  with  an 
amplification  of  about  sixty  diameters,  is  thus  utilised. 

F.  The  probable  error  of  this  reading  of  the  level  of 
the  meniscus  cannot  be  separated  from  other  probable 
errors  incident  to  the  observation,  but  the  sum  total  of  all 
the  errors  whatever  is  equivalent  to  no  more  than  a  pro¬ 
bable  error  of  one-hundredth  of  a  millimetre  in  this  deter¬ 
mination  :  and  in  the  calibration  of  the  apparatus,  made 
before  much  practice  in  the  use  of  this  reading  arrange¬ 
ment,  the  probable  error  of  a  reading  was  the  hundredth 
of  a  millimetre. 

G.  The  probable  error  of  a  single  determination  of 
oxygen  in  air  is  less  than  the  four-hundredth  of  one  per 
centum. 

H.  The  method  of  measurement  is  adapted  to  rapid 
computation.  The  whole  reduction  of  three  measurements 
in  an  analysis,  so  as  to  get  the  per  centum  of  oxygen, 
takes  less  than  two  and  a  half  minutes. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Thursday ,  June  15, 1882. 

Dr,  Gilbert,  F.R.S.,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time  : — 
J.  Ferrier,  J.  Hodgkin,  W.  O.  Nicholson,  H.  H.  Robinson, 
G.  H.  Sharpe,  G.  Tarmay.  During  the  evening  a  ballot 
"was  held,  and  the  following  gentlemen  were  declared  by 
the  Scrutators,  Dr.  Japp  and  Mr.  J.  M.  Thomson,  duly 
eledted  Fellows  of  the  Society: — R.  Alexander,  B. 
Brauner,  J.  J.  Dobbie,  C.  J.  Ellis,  W.  L.  Goodwin,  D.  E. 
Johnstone,  T.  W.  Lovibond,  R.  W.  Pullar,  R.  N. 
Wolfenden. 

The  President  then  called  on  Mr.  C.  E.  Groves  to 
read  a  paper  entitled  “  Note  on  (S-N dphthaquinone .” 
See  p.  267. 

Mr.  A.  G.  Perkin  then  read  a  paper  entitled  “  Contri¬ 
butions  pom  the  Dye-house  of  the  Yorkshire  College  :  On 
some  New  Compounds  of  Brazilein  and  Hcematein,”  by  J. 
F.  Hummel  and  A.  G.  Perkin.  Commercial  logwood 
extradt  is  dissolved  in  hot  water,  and  on  cooling,  ammonia 
js  added  in  slight  excess.  This  solution  is  exposed  to  the 
,air  for  two  or  three  days,  or  air  is  aspirated  through  for 
several  hours.  A  dark  purplish  granular  precipitate  of 
the  ammonia  compound,  of  Haematein  is  gradually 
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deposited.  This  precipitate  is  colledted  and  pressed, 
40  grms.  are  dissolved  in  a  litre  of  hot  water,  and  30  to 
160  c.c.  of  acetic  acid  (sp.  gr.  1-04)  added.  The  solution 
is  heated  for  some  time  on  a  steam  bath,  and  then  allowed 
to  cool.  The  amorphous  residue  of  Haematein  is  filtered 
off,  re-extradted  with  hot  dilute  acetic  acid  several  times, 
and  the  combined  filtrates  evaporated  on  the  steam  bath, 
when  glittering  crystals  of  Haematein  separate  out.  These 
are  filtered  off,  washed  with  acetic  acid,  then  with  water, 
and  dried.  Thus  prepared,  Haematein  is  sparingly  soluble 
in  water,  alcohol,  ether,  and  acetic  acid  ;  it  dissolves 
readily  in  alkalies.  Analyses  indicated  the  formula 
Ci6H1206.  The  crystals  are  evidently  identical  with  those 
described  by  Haberstadt  and  Reis  ( Ber .,  xiv.,  611). 
Haematein  is  destroyed  by  hot  sulphuric  acid  ;  it,  however, 
dissolves  readily  in  cold  concentrated  sulphuric  acid,  pro¬ 
ducing  a  dark  reddish  brown  solution.  By  adding  hot 
glacial  acetic  acid  very  gradually  to  this  solution  until  it 
is  diluted  to  the  extent  of  two  or  three  times  its  bulk,  an 
orange  crystalline  precipitate  is  gradually  thrown  down. 
This,  on  analysis,  gave  the  formula  CjgHizOeSC^.  The 
authors  suggest  the  name  sulphate  of  haematyl ;  it  is 
insoluble  in  alcohol,  ether,  and  benzol,  but  is  slightly 
soluble  in  strong  acetic  acid  and  cold  ammonia.  By 
digesting  this  substance  with  water  and  alcohol,  a  reddish 
brown  crystalline  powder  was  obtained,  having  the  pro¬ 
bable  formula  (Cj6HI206)3S03.  By  the  adtion  of  hydro¬ 
chloric  acid  in  sealed  tubes  on  Haematein  a  body  was 
prepared  having  the  formula  Ci6Hh05CI,  crystallising  in 
minute  scarlet  needles.  By  the  adtion  of  hydrobromic 
acid  a  similar  substance  containing  bromine  was  obtained. 
From  commercial  Brazil  extracts,  by  a  similar  process  to 
that  employed  in  the  preparation  of  Haematein,  Brazilein 
was  obtained  ;  dried  at  100°  its  composition  is — 
Ci6Hi205,H20  ; 

dried  at  130°  it  was  obtained  anhydrous.  By  the  adtion 
of  sulphuric,  hydrochloric,  and  hydrobromic  acids,  com¬ 
pounds  were  prepared  corresponding  to  those  prepared 
from  Haematein.  The  tindtorial  power  of  these  new 
compounds  is  much  greater  than  that  of  the  original 
Haematein  and  Brazilein,  and  the  colours  are  much  faster. 
Although  the  authors  did  not  form  from  Haematein  a  body 
similar  to  the  ccerulein  obtained  from  gallein,  they  are  of 
the  opinion  that  Haematein  probably  belongs  to  the  class 
of  phthalleins. 

Mr.  Warington  then  read  a  paper  “  On  the  Determina¬ 
tion  of  Nitric  Acid  as  Nitric  Oxide  by  means  of  its  Reaction 
with  Ferrous  Salts  (Part  II.).”  The  author  described  and 
exhibited  the  apparatus  at  present  employed  by  Schloesing. 
The  nitrate  mixed  with  ferrous  chloride  and  hydrochloric 
acid  is  introduced  into  a  very  small  tubulated  retort,  the 
extremity  of  which  dips  under  mercury.  The  air  is  ex¬ 
pelled  by  a  stream  of  carbonic  acid.  The  retort  is  then 
boiled  for  eight  minutes,  and  the  gas  evolved  colledted 
in  asmall  jar  containingcaustic  potash.  This  nitric  oxide 
is  converted  into  nitric  acid  by  treatment  with  water  and 
oxygen,  and  finally  titrated  with  alkali.  The  method 
fails,  however,  with  extremely  small  quantities  of  nitrates 
and  in  the  presence  of  certain  kinds  of  organic  matter. 
The  prejudicial  effedt  of  the  organic  matter  is  removed  to 
some  extent  by  boiling  the  contents  of  the  retort  to  dryness, 
but  with  very  small  quantities  of  nitric  acid  the  results 
were  still  too  low.  The  author,  by  various  improvements 
and  modifications  described  below,  has  been  able  to  esti¬ 
mate  98  to  100  per  cent  of  the  nitrogen,  even  when  half  a 
milligramme  of  nitrogen  as  nitre  was  used.  Perfedt  ex¬ 
clusion  of  oxygen  from  the  apparatus  is  essential.  This 
is  effedted  by  mixing  the  hydrochloric  acid  used  in  the 
carbonic  acid  generator  with  cuprous  chloride,  and  pro- 
tedting  its  surface  with  a  layer  of  oil.  The  carbonic  acid 
is  always  kept  under  pressure,  so  that  any  leak  must  be 
outwards.  The  nitric  oxide  is  estimated  by  gas  analysis, 
preference  being  given  to  absorption  over  caustic  potash, 
after  successive  treatments  with  oxygen  and  pyrogallol. 
In  the  introdudtion  of  the  oxygen  a  gas  delivery  tube  in* 
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vented  by  Prof.  Bischof  was  found  of  great  service.  It 
consists  of  a  test-tube,  with  a  minute  perforation  about 
£  inch  from  the  mouth.  The  tube  being  filled  with  gas, 
has  its  mouth  closed  by  an  india-rubber  cork,  through 
which  passes  a  short  glass  tube  with  a  fine  orifice.  On 
tilting  the  tube  under  mercury  with  the  perforation  down¬ 
wards,  minute  bubbles  of  gas  rise  from  the  perforated 
stopper  closing  its  mouth,  and  thus  the  quantity  added 
can  be  regulated  with  great  accuracy. 

The  Secretary  then  read  a  paper  “  On  a  New  Process 
of  Bleaching ,”  by  J.  J.  Dobbie  and  J.  Hutcheson.  The 
authors  give  a  resume  of  the  history  of  the  use  of  chlorine 
for  bleaching.  They  then  give  an  account  of  some  experi¬ 
ments  in  which  they  have  generated  the  chlorine  by  the 
electrolysis  of  dilute  hydrochloric  acid.  The  most  satis¬ 
factory  liberation  of  chlorine  was  obtained  with  a  low 
battery  power.  In  all  cases  Turkey  red  cloth  was  used 
as  the  fabric  to  be  bleached.  The  best  results  from  a 
practical  point  of  view  were  obtained  by  steeping  the  cloth 
to  be  bleached  in  sea-water  and  passing  the  fabric  between 
a  series  of  carbon  rollers,  the  upper  row  of  which  was  con¬ 
nected  with  one  pole,  the  lower  row  with  the  other  pole 
of  a  battery.  The  rollers  were  caused  to  rotate  slowly, 
and  thus  pass  the  fabric  from  one  end  to  the  other. 
Hypochlorite  is  formed,  and  on  subsequent  immersion  in 
acid  the  fabric  is  effectually  bleached.  It  was  found  that 
when  hydrofluoric  acid  was  substituted  for  hydrochloric 
acid  bleaching  also  took  place. 

The  Society  then  adjourned  over  the  summer  recess. 


PHYSICAL  SOCIETY. 

June  17,  1882. 

The  Physical  Society  met  in  Oxford  by  invitation  of  the 
President,  and,  after  luncheon  in  the  Hall  of  Merton 
College,  by  kind  permission  of  the  Warden  and  Fellows, 
the  health  of  the  Society  was  proposed  by  the  President 
and  responded  to  by  Lord  Rayleigh. 

The  usual  meeting  was  then  held  in  the  Clarendon 
Laboratory,  Professor  Clifton,  President,  in  the  chair. 

Dr.  W.  H.  Stone  exhibited  and  described  an  eleCtro- 
dynamometer,  specially  designed  for  measuring  the 
currents  used  in  the  medical  applications  of  electricity. 
For  this  purpose  a  light  suspended  coil  is  an  advantage, 
and  Dr.  Stone  adopted  aluminium,  which,  with  equal  con¬ 
ductivity  to  copper,  weight  for  weight,  is  very  much  lighter 
than  copper.  No  frame  was  used  for  the  coil,  which  was 
tied  up  with  silk  and  varnished,  amber  varnish  such  as 
used  by  photographers  being  recommended  by  the  author 
for  this  and  similar  purposes  as  preferable  to  shellac.  A 
bifilar  suspension  of  the  coil  was  adopted  to  give  directive 
force  to  the  coil,  the  threads  being  of  silver-gilt  wire 
drawn  after  gilding,  and  such  as  is  used  in  making  gold 
lace.  It  is  preferable  to  platinum  wire  by  reason  of  its 
lower  resistance.  Silver-gilt  wire  i-5ooth  inchin  diameter 
has  a  resistance  of  g'8  ohms  per  metre,  whereas  platinum 
of  same  dimensions  measures  62-2  ohms.  Aluminium 
wire  can  be  drawn  as  fine  as  copper.  Some  difficulty  has 
hitherto  been  experienced  in  making  contacts  with  it  for 
electrical  purposes,  but  Dr.  Stone  believes  he  has  overcome 
these.  The  gilt  wire  makes  a  good  contact  with  it.  The 
specific  heat  of  aluminium  is  high,  and  hence  it  is  recom¬ 
mended  by  the  author  for  resistance  coils.  The  threads 
of  the  suspension  were  hung  from  two  little  brass  springs 
placed  horizontally  in  line  and  capable  of  being  adjusted 
to  and  fro  so  as  to  widen  the  distance  between  the  points 
of  suspension  when  necessary. 

Mr.  Varley,  Prof.  Perry,  and  others,  offered  some 
remarks. 

Mr.  Bosanquet  then  described  his  application  of  the 
Faure  accumulator  charged  by  a  dynamo-eleCtric  generator 
to  the  working  of  laboratory  apparatus  instead  of  the 
usual  Grove  or  other  battery.  The  net  result  of  his  ex¬ 
periments  is  that  the  accumulators  charged  for  two  hours 


have  sufficient  energy  to  keep  the  apparatus  employed 
running  for  a  week,  and  hence  it  is  unnecessary  for  him  as 
heretofore  to  put  up  30  Grove  cells  each  day. 

Prof.  Perry  observed  that  a  well-made  Faure  cell  having 
the  minium  laid  on  in  a  uniform  coat  does  not  loose  its 
charge  nor  develop  local  aCtion  as  is  done  by  those 
accumulators  in  which  the  minium  is  put  into  holes  in  the 
plates. 

Prof.  W.  G.  Adams  then  took  the  chair,  while  Prof. 
Clifton  described  some  ingenious  devices  adopted  by 
him  in  leCture  experiments  on  electrostatics.  These  con¬ 
sisted  of  insulating  glass  stems  with  glass  cups  to  hold 
sulphuric  acid  formed  on  the  stems  ;  also  a  form  of  key 
which  by  rapidly  succeeding  contacts  brings  the  spot  of 
light  on  the  electrometer  scale  to  rest  without  tedious  swing¬ 
ing.  He  also  described  a  form  of  leCture  galvanometer, 
sine  or  tangent,  which  could  be  readily  shewn  in  all  its 
working  to  a  large  class,  and  exhibited  a  simple  and  inex¬ 
pensive  apparatus  for  measuring  the  focal  length  of  a  lens 
in  six  different  ways  according  to  what  is  known  about 
the  lens.  The  results  showed  that  the  apparatus  was  very 
accurate  in  its  indications. 
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Note.— All  degrees  ol  temperature  are  Centigrade  unless  otherwise 
expressed. 

C  omptes  Rendus  Hebdomadaires  des  Seances,  de  V Academic 
des  Sciences.  No.  23,  June  5,  1882. 

Double  Salts  Prepared  by  Fusion.— MM.  Berthelofc 
and  Ilosvay. — A  thermo-chemical  paper,  not  capable  of 
useful  abstraction. 

Boiling-Point  of  Selenium.  —  L.  Troost.  —  The 
author’s  experiments  give  numbers  between  664°  and  666®, 
whence  he  accepts  665’  for  the  boiling  temperature  of 
selenium  at  pressures  near  to  760  m.m. 

A  Calorimeter  by  Refrigeration. — J.  Violle, — The 
method  of  mixtures  is  certainly  the  most  convenient  for 
the  measurement  of  a  specific  heat.  Yet  when  the  initial 
temperature  of  the  body  is  comprised  between  ioo°  and 
4000  or  500°,  special  difficulties  are  met  with  which  do 
not  occur  either  higher  or  lower.  In  this  interval  the 
method  of  refrigeration  would  be  precious  if  sufficiently 
exaCt.  The  following  process  seems  to  combine  exacti¬ 
tude  and  simplicity :  The  author  takes  a  small  bottle  of 
thin  glass  with  a  narrow  neck  and  a  double  covering, 
between  the  two  layers  of  which  a  good  vacuum  has  been 
made  before  sealing  the  outer  covering.  The  apparatus 
thus  carries  with  it  its  own  recipient,  and  the  conditions 
of  refrigeration  remain  always  the  same.  By  the  neck  of 
the  bottle  is  introduced  along  with  the  thermometer  an 
agitator,  by  means  of  which  a  constant  temperature  is 
introduced  into  the  whole  mass.  In  this  manner  are 
avoided  those  differences  between  the  surface  and  the 
centre  upon  which  the  refrigeration  method  has  hitherto 
been  ship-wrecked. 

Determination  of  the  Specific  Heats  of  Small 
Quantities  of  Substances. — MM.Thoulet  and  Lagarde. 
— This  memoir  cannot  be  intelligibly  reproduced  without 
the  accompanying  illustration. 

A  New  Condensation  Hygrometer. — A.  Crova. — 
The  author  has  found  serious  discrepancies  between  the 
results  obtained  respectively  by  Regnault’s  hygrometer  and 
the  psychrometer.  In  calm  weather  and  in  mean  hygro- 
metric  conditions  the  two  methods  agree  approximately, 
though  Regnault’s  instrument  shows  lower  indications. 
In  a  high  wind  and  in  low  hygrometric  conditions  the 
discrepancy  becomes  enormous.  The  author  describes  an 
apparatus  which  he  has  had  constructed  by  means  of 
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which  the  dew-point  can  be  found  to  i-ioth  of  a  degree, 
independent  of  the  agitation  of  the  air. 

Law  of  the  Congelation  of  the  Aqueous  Solutions 
of  Organic  Substances. — F.  M.  Raoult. — See  page 
272. 

Method  for  Determining  the  Ohm. — J.  Joubert. — 
A  mathematical  paper,  not  capable  of  useful  abstraction. 

Influence  of  the  Positive  Eledtrode  of  the  Battery 
upon  its  Chemical  Work. — D.  Tommasi. — The  author 
has  established  the  remarkable  fadt  that  the  electromotor 
force  of  one  and  the  same  element  may  vary  according  as 
its  positive  electrode  is  of  platinum  or  of  carbon.  An 
element,  fur  instance,  incapable  of  effecting  the  electro¬ 
lysis  of  water  or  of  a  saline  solution,  although  the  calories 
liberated  by  the  etement  were  more  than  the  calories 
absorbed  by  the  decomposition  of  the  electrolyte,  if  its 
positive  electrode  was  of  platinum,  but  became  able  to 
produce  this  decomposition  if  the  positive  electrode  was 
of  carbon.  This  faCt  has  a  great  importance  as  regards 
the  relation  which  the  author  seeks  to  establish  between 
the  calories  evolved  by  the  battery  and  those  absorbed 
by  the  decomposition  of  the  electrolyte,  and  he  has  ac¬ 
cordingly  examined  it  in  detail.  A  magnesium-platinum 
element  in  dilute  sulphuric  acid  ought,  according  to 
thermic  data,  to  decompose  water,  but  the  decomposition 
does  not  take  place.  It  is  the  same  if  we  substitute 
copper  or  silver  for  the  platinum  of  the  battery,  but  if  we 
employ  in  the  same  element  a  cylinder  of  graphite  or 
retort-coke  as  a  positive  eledtrode  the  electrolysis  is  effected. 
According  to  M.  Berthelot  ( Comptes  Rendus,  1881,  Nov.  7) 
two  zinc  platinum  elements  in  dilute  sulphuric  acid  should 
not  decompose  a  solution  of  potassium  sulphate,  but  the 
author  on  employing  two  zinc-coke  elements  in  dilute 
sulphuric  acid  has  succeeded  in  electrolysing  a  saturated 
solution  of  potassium  sulphate  with  a  brisk  escape  of  gas 
at  the  two  platinum  electrodes,  and  transference  of  the 
acid  to  the  positive  electrode,  and  of  the  base  to  the  nega¬ 
tive  electrode,  and  this  in  a  few  minutes  and  at  the  com¬ 
mon  temperature.  According  to  M.  Berthelot  this  elec¬ 
trolysis  should  require  at  least  103  calories,  whilst  it  is 
actually  obtained  with  7(5  calories,  and  even  less.  A  single 
zinc-coke  element  in  dilute  sulphuric  acid  decomposes 
potassium  sulphate  if  the  electrode  of  the  voltameter  is 
of  copper,  but  not  if  it  is  of  silver.  The  author  has 
submitted  several  salts  to  electrolysis  ;  the  solutions  all 
contained  an  excess  of  salt.  The  platinum  wires  of  the 
voltameter  were  o-4  m.m.  in  diameter,  and  plunged  into 
the  liquid  to  the  length  of  o'3  to  o'4  metre.  The  carbons 
employed  were  graphite  or  coke,  previously  heated  to 
redness,  and  allowed  to  remain  for  six  hours  in  contact 
with  carbonic  acid.  The  presence  of  this  gas  in  the  pores 
of  the  carbon  retards  polarisation,  and  renders  the  aCtion 
more  intense  and  more  lasting.  The  author’s  results  may 
be  briefly  summed  up  as  follows : — Two  zinc-coke  elements 
(  =  77-4  cals.)  decompose  solutions  of  magnesium,  zinc, 
cadmium,  copper,  manganese,  and  iron  (ferrous)  sulphates, 
and  potassium  chloride,  bromide,  and  iodide. 

Zinc  Oxy-chloride. — G.  Andre. — The  association  of 
zinc  chloride  with  zinc  oxide  gives  rise  to  hydrated  oxy¬ 
chlorides,  which  are  formed  with  liberations  of  heat 
varying  but  little. 

Action  of  Carbon  Disulphide  upon  Silicium. — A. 
Colson. — The  author  obtains  a  compound,  Si4C4S,  which, 
if  heated  in  a  current  of  oxygen,  gives  off  sulphurous 
acid,  and  is  transformed  into  Si4C402  without  change  of 
weight.  In  these  compounds  the  carbon  cannot  be  de¬ 
tected  by  the  usual  means.  There  are  obtained  in  contadt 
with  siliceous  tubes  bodies  more  oxygenated  in  a  reducing 
atmosphere  than  in  an  oxidising  one.  The  sulphur  is 
tetratomic. 

Preliminary  Note  on  Didymium. — P.  T.  Cleve. — 
See  page  273. 

A  New  Mono-chlorinated  Camphor. — P.  Cazeneuve. 
— Mono-chlorinated  camphor  has  an  odour  like  that  of 


camphor,  a  bitter  and  aromatic  taste.  It  is  more  soluble 
in  water  than  camphor  or  its  bichlorinated  compound.  It 
is  soluble  in  alcohol,  ether,  chloroform,  carbon  disulphide, 
and  benzol.  It  melts  at  83°  to  84°,  begins  to  solidify  at 
83°,  but  remains  soft  above  80°.  It  boils  at  2440,  and 
distils  almost  without  decomposition  at  from  2440  to  2470. 

Spontaneous  Fermentations  of  Animal  Matters. 
— A.  Bechamp. — The  author  considers  that  the  micro- 
zymas  in  organisms  are  the  agents  chemically  and  physio¬ 
logically  adtive  in  the  transformations  which  are  effected 
during  life  and  after  death. 
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Behaviour  of  Hyponitric  Acid  with  Sulphuric  Acid 
and  the  Process  of  Lasne  and  Benker  in  the  Sul¬ 
phuric  Acid  Manufacture. — G.  Lunge. — Lasne  and 
Benker  have  indicated  a  process  which  is  to  effeCt  a  great 
economy  in  the  consumption  of  nitre,  and  which  is  theo¬ 
retically  based  on  the  feeble  affinity  of  hyponitric  acid  for 
sulphuric  acid,  and  the  ease  with  which  the  former  is 
expelled  from  the  latter.  They  assume  that  as  the  gases 
issuing  from  the  chambers  contain  at  least  5  per  cent  of 
oxygen, jlU  the  oxides  of  nitrogen  present  must  be  in  the 
state  of  hyponitrous  acid,  which,  as  it  is  completely  ex¬ 
pelled  from  its  combination  with  sulphuric  acid  at  common 
temperatures  by  a  current  of  common  air,  or  preferably  of 
carbonic  acid,  is  not  absorbed  in  the  Gay-Lussac  tower. 
The  absorption  of  the  bulk  of  the  nitrogen  compounds  in 
the  Gay-Lussac  tower  is  only  to  be  explained  by  the 
presence  of  sulphurous  acid,  which  converts  the  Na04  into 
N203,  and  the  loss  of  nitre  may  be  reduced  to  one-third 
if  a  sufficiency  of  sulphurous  acid  and  aqueous  vapour  is 
allowed  to  mix  with  the  gases  at  the  foot  of  the  Gay- 
Lussac  tower.  The  author  considers  the  assumption 
that  the  nitrogen  compounds  in  the  chamber  gases  are 
exclusively  present  as  hyponitric  acid  not  proven  and 
improbable,  and  the  supposition  that  the  latter  acid  forms 
an  unstable  compound  with  sulphuric  acid  at  62°  B., 
decidedly  erroneous.  Prof.  Lunge’s  experiments  show 
that  hyponitric  acid  is  readily  and  completely  absorbed  by 
sulphuric  acid  at  6o°  B.,  and  the  colourless  solution 
formed  is  neither  changed  by  prolonged  heating  to  about 
ioo°,  nor  by  prolonged  treatment  with  air,  but  behaves 
exadtly  like  a  mixture  of  sulphuric  acid,  nitrosyl-sulphuric 
acid,  and  nitric  acid.  This  holds  good  at  least  up  to  the 
proportion  of  10  m.g.  nitrogen  per  c.c.  of  acid,  which 
represents  a  very  strong  nitrose.  But  though  the  theory 
of  Lasne  and  Benker  is  inaccurate,  the  introdudlion  of 
sulphurous  acid  may  be  advantageous  on  other  grounds, 
especially  in  establishments  which  work  with  imperfedt 
plant,  e.g. ,  if  the  absorption-space  in  the  Gay-Lussac 
tower  is  too  small  or  the  excess  of  air  is  too  large,  in 
which  case  much  nitrous  acid  escapes  unabsorbed.  By 
introducing  sulphurous  acid  a  part  of  the  chamber-process 
is  transferred  to  the  tower.  A  favourable  adtion  of  the 
Sulphurous  acid  is  conceivable  from  another  point  of  view. 
If  the  Gay-Lussac  tower  is  too  wide,  not  all  the  molecules 
of  the  nitrous  gas  come  in  contadt  with  the  acid.  Sul¬ 
phurous  gas  if  introduced  will  mix  with  the  nitrous  gases 
which  are  escaping  between  the  falling  drops  of  acid  and 
retain  them.  But  if  an  excess  of  sulphurous  acid  and 
watery  vapour  are  present,  the  nitrosyl-sulphuric  acid 
may  be  denitrated,  and  nitric  oxide  escape,  thus  causing 
a  serious  loss  of  nitrogen  compounds. 


Cosmos  Les  Mondes. 

No.  3,  May  20,  1882. 

True  Chemistry. — E.  Maumene. — The  author  quotes 
and  criticises  a  communication  by  M.  Schiitzenberger 
[Comptes  Rendus,  p.  534)  on  the  adtion  of  iodine  and  naph¬ 
thaline.  He  considers  that  the  readtion,  of  which  the 
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College  de  France  has  made  a  misinterpreted  study,  shows 
that  the  principal  adtion  of  iodine  and  naphthaline, 
necessarily  beginning  by  the  removal  of  hydrogen,  does 
not  give  in  any  case  (C20H6);r,  or  “  naphthaline  less  two 
atoms  of  hydrogen.”  The  readion  leads  immediately  to 
a  substitution,  and  the  produ&ion  of  C20H7I.  He  con¬ 
siders  that  classical  chemistry  is,  in  theory,  nothing  but 
a  long  series  of  errors. 

No.  4,  1882. 

This  issue  does  not  contain  any  original  chemical 
matter. 

No.  5,  1882. 

Certain  Compounds  of  Nitrogen. — M.  Maumene. — 
The  compound  HC1,H2N,  which  the  author  can  now 
form  at  the  rate  of  x  kilo,  daily,  has  not  the  appearance  of 
sal-ammoniac,  and  rather  approaches  potassium  cyanate. 
If  heated  with  potassa  or  soda  it  disengages  a  gas,  H2N, 
the  odour  of  which  is  distind  from  that  of  ammonia,  and 
which  is  only  about  half  as  soluble  in  water.  HN  can 
also  be  easily  obtained  ;  it  is  a  non-alkaline  gas,  almost 
insoluble  in  water,  extinguishes  bodies  in  combustion, 
and  may  be  confounded  with  nitrogen. 


In  the  matter  of  Letters  Patent  granted  to  Carl  Daniel  Ekman  of 
Sweden,  but  now  of  57I,  Old  Broad  Street,  in  the  City  of  London, 
for  the  invention  of  “  An  improved  method  of  treating  wood  in  order 
to  obtain  fibre  suitable  for  paper  making  and  other  purposes,” 
bearing  date  the  13'th  day  of  July,  1881,  No.  3062. 

T>T OTICE  IS  HEREBY  GIVEN  that  the 

’  said  Carl  Daniell  Ekman  has  applied  by  Petition  to  the  Com¬ 
missioners  of  Patents  for  Inventions  for  leave  to  file  in  the  Great 
Seal  Patent  Office  with  the  Specification  of  the  said  Letters  Patent 
a  Disclaimer  and  Memorandum  of  Alteration  of  certain  parts  of  the 
said  Specification,  and  any  person  intending  to  oppose  such  applica¬ 
tion  must  leave  particulars  of  objection  thereto  at  the  office  of  the 
Solicitor-General,  No.  11,  New  Court,  Carey  Street,  London,  within 
21  days  from  the  date  of  the  “  London  Gazette  ’’  in  which  it  is 
published. 

And  NOTICE  IS  HEREBY  ALSO  GIVEN,  that  after  the  ex¬ 
piration  of  the  said  21  days  no  objedtion  will  be  received  or  enter¬ 
tained,  and  the  Solicitor-General  will  proceed  to  a  hearing.— Dated 
this  23rd  day  of  June,  1882. 

(By  Order)  WM.  H.  SPRAGUE, 

Solicitor-General’s  Clerk  for  Patents. 
WILLIAM  SPENCE,  8,  Quality  Court,  Chancery  Lane,  W.C., 

Agent  for  the  Petitioner 

Small  Crown  8vo.  Cloth,  Price  3s., 

CATECHISM  OF  ELEMENTARY 
MODERN  CHEMISTRY. 

By  E.  W.  V.  VOLCKXSOU. 

London:  KEGAN  PAUL,  TRENCH,  &  CO., 
i,  Paternoster  Square. 

'po  BE  SOLD. — Chemical  Works,  about 

two  miles  from  the  Port  of  Swansea,  connedted  by  sidings  with 
the  Great  Western  and  Midland  Railways.  Five  acres  of  ground  ; 
the  chambers  ar.d  columns  of  seventy  thousand  cubic  feet  capacity 
have  recently  had  one-half  of  new  lead  ;  new  oxide  and  other  burners  ; 
sixty  feet  retort  room  with  nineteen  large  glasses  mounted  ;  settlers, 
pans,  coolers,  &c.;  two  lofty  tile-covered  sheds,  about  one  hundred 
feet  by  twenty-six,  other  sheds,  offices,  stables,  carpenters’  and  smiths’ 
shops  ;  plentiful  water  supply ;  railway  entering  the  works,  which  are 
adapted  for  the  treatment  of  low  percentage  copper  ores,  sulphur  ores, 
pyrites,  spent  oxide,  and  brimstone.  Two  muriatic  condensing  towers, 
forty  feet  high.  The  Works  are  in  the  centre  of  the  tin-plate  trade, 
where  sulphuric  and  muriatic  acids  are  extensively  used  ;  there  is 
also  a  large  outlet  for  artificial  manures. — Address,  Evans  and 
Malleson,  Marsh  Alkali  Works,  Swansea. 

3?  .A.  TJE  ZET  T  S  . 

W.  P.  THOMPSON,  C.E.,  Chemical  Patent  Agent, 

6,  Lord  Street,  Liverpool. 

(Largest  Provisional  Patent  Business  in  the  Kingdom.) 
Agencies  in  all  Countries. 

Chemical  Patents  a  Speciality.  Manual  of  Instrudtions  Gratis. 
PATENT  LAW  IN  PLAIN  ENGLISH.  5th  edition,  revised  1882, 
by  W.  P.  Thompson,  C.E.  British  portion,  6d.  ;  all  countries, 2s.  6d. 

“  The  author  writes  with  the  advantage  of  personal  experience.  .  .  . 

A  very  valuable  Digest.” — Engineer. 

London  Office: — •  1 

W.  P.  THOMPSON  and  BOULT,  323  High  Holborn,  W.C  { 


L 1  nsr  id  :e  7  s 

COLD-PRODUCING  A  ICE-MAKING  MACHINES 

PROTECTED  BY  ROYAL  LETTERS  PATENT. 

AWARDS. 

Diploma  of  Honour  (Highest  Award)  at  the  Exhibition 
of  Patents  and  Trade  Marks,  Frankfort,  1881. 

Gold  Medal  at  the  Exhibition  of  Brewers’  Apparatus 
and  Utensils,  Versailles,  1881. 

First- Class  Silver  Medal  at  the  Dusseldorf 
Exhibition,  1880. 

Silver  Medal  at  the  Exposition  Universelle,  Paris,  1878. 

The  SPECIAL  ADVANTAGES  claimed  for  these 
Machines — the  working  of  which  is  based  upon  the  vapori¬ 
sation  of  Anhydrous  Ammonia  and  the  re-condensation  of 
the  vapours  by  compression — manufactured  under  Linde’s 
System,  are  as  follows  : — 

1st. — Less  Consumption  of  Fuel  than  by  any  other 
machine. 

2nd. — Less  Consumption  of  Cooling  Water  as  com¬ 
pared  with  any  other  system. 

3rd. — Comp  ete  Reliability  and  Simplicity  of  Acftion. 

The  attendance  of  the  machine  does  not  require 
more  time  &  attention  than  that  of  a  steam  engine. 
4th. — Solidity  and  Superiority  of  Construction,  and 
no  unusual  wear  and  tear. 

5th. — Absence  of  Danger  from  Explosion.  Ammonia 
is  practically  uninflammable. 

6th. — Liquid  Ammonia  is  obtainable  almost  anywhere, 
and  there  is  no  difficulty  as  to  its  transit;  whereas 
the  chemicals  used  for  most  other  systems  are 
only  procurable  at  special  factories,  and  must  be 
despatched  in  closed  vessels  subject  to  pressure. 
7th. — Inconsiderable  Lossof  Ammonia, in  consequence 
of  our  specially  construdted  gland  for  the  piston  rod. 

Full  particulars.  Estimates,  and  Testimonials,  together  with  a  list 
of  companies  and  firms,  in  various  parts  of  the  world,  who  have  adopted 
LINDE’S  SYSTEM  for  the  purposes  of  their  trade,  will  be  forwarded 
on  application  to  F.  O.  Smithers,  St.  Benet  Chambers,  1,  Fenchurch 
Street,  London,  E.C. 

YJ  R  .  r.  M  E  R  R  Y  , 

ASSAYER  AND  ANALYTICAL  CHEMIST 

SWANSEA. 


BECKER  &  SONS, 

MANUFACTURERS  OF 

CHEMICAL  AND  GOLD  ASSAY  BALANCES 

AND  OTHER 

SCALES  AND  WEIGHTS. 


Z 

m 


-< 

o 


BECKER’S  STUDENT’S  BALANCE, in  polished  mahogany 
glass  case,  slidingfront, counterpoised,  to  carry30grammes 

in  each  pan  and  turn  to  i  milligramme, nickel  plated  pans  £2  10 
Ditto,  ditto, in  mahogany  glass  case,  polished  black . £2  13 

Sole  Agents  for  England ,  Ireland,  and  Wales: — 

TOWNSOM  *  MERCER. 

Becker’s  Complete  Lists  forwarded  by  post  on  receipt  of  id.  stamp 
or  free  on  application  ^ 
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IRISH  HILL  BAUXITE  (Alum  Clay). 


The  IRISH  HILL  MINING  CO.  are  now,  and  always  have  been,  the  LARGEST 
PRODUCERS  OF  THIS  CLAY,  of  Superior  Quality,  and  supply  the  Manufacturers  of 
Alum,  Sulphate  of  Alumina,  and  Alum-Cake,  of  the  United  Kingdom,  America,  and  the 
Continent,  almost  exclusively. 

Analysis  by  John  Pattinson,  Esq, 

Dried  at  212°  F. 


td  Gertrude  (extra  qual.)  1st  Quality.  2nd  Quality.  *d 

|  Alumina .  59-00  53*83  52*00  ^  | 
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22*30  29*27  24*00  §*  2 
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p*  2.  S  q'ltnnin  Ar.irl  . 

35.0  Lime,  Magnesia,  Potash,  Soda,  and 
Gn  Sulphuric  Acid . 

^  0  Combined  Water . 

£J 

01 

01 

P* 

Our  MINES,  DRYING  KILNS,  and  GRINDING  MILLS  are  situated  very 
close  to  the  Shipping  Ports  of  BELFAST  and  LARNE,  and  adjacent  to  Railways 
running  alongside  both  Steamers  and  Sailing  Vessels  at  both  Ports,  from  either  of  which 
shipping  is  abundant  and  cheap,  therefore  we  can  guarantee  Regular  Delivery  as  Buyers 
require  it,  and  are  prepared  to  quote  prices  f.o.b.  c.i.f.,  or  delivered  at  any  Port,  in  Bulk  or 
Bags,  Lump  or  Ground. 

GEO.  G.  BLACKWELL,  Managing  Director. 

Richmond  Buildings,  26,  Chapel  St., 

Liverpool. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manutadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines, 
or  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills, 
of  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
M  achinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Y\  eldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

itriol  Refining. 

Steam  Superheaters  improved  for  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
ty  Patent  Machinery. 

Makers  of  Madtear’s  Patent  Carbonating  Furnace,  Jones  and 
Walsh’s  Patent  Sulphate  of  Soda  Furnace,  Parnell  and  Simpson’s 
Patent  Causticiser,  and  Kynaston’s  Patent  Alum  Plan 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


I  MYOCOM  FLY  GUM, 

FOR  CATCHING  FLIES. 


THE  SUCCESS  OF  THE  LAST  3  YEARS  I 

Sold  by  all  Chemists  and  Grocers,  in  1/  tins  ;  or  a 
sample  can  be  obtained  (as  under)  by  post  for  1/2, 


Liberal  Trade  Terms, 


THOMAS  CHRISTY  &  CO., 

155,  Fenchurch  Street,  London,  E.C. 

WZRIGKEIT7  S 

PATENT  BULGE  BARREL  MACHINE. 

On  an  entirely  novel  principle,  lately 
perfedted  and  now  largely  used  in 
making  Flour,  Petroleum,  Oil,  and 
other  Casks,  saving  largely  in  cost.  Is 
very  simple  and  can  be  worked  by 
unskilled  labour.  One  man  can  turn 
off  about  40  medium-sized  casks  per 
hour,  and  the  power  required  is  only 
one-and-a-half  horse. 

Also  Stave  Jointers  and  Heading 
T urners  on  greatly  improved  principles. 


Can  be  seen  in  operation,  and  full 
particulars  obtained,  on  applying  to — 
ROBERT  CURWEN, 

Sole  Agent  Jot  the  United  Kingdom 
and  the  Continent, 

33  &  34,  Drury  Buildings, 
Water  Street,  Liverpool. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


PUZEY’S  LUMINOUS  POWDER 

Can  be  obtained  at 

31,  Alcermanbury,  London. 
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ON  THE  ANALYSIS  OF  IRON  AND  STEEL, 
WITH  SPECIAL  REFERENCE  TO  THE 
ESTIMATION  OF  CARBON  AND  SILICON* 
By  FRANCIS  WATTS, 

Student  in  the  Chemical  Laboratories  of  the  Mason  Science  College, 
Birmingham. 

Notwithstanbing  the  large  amount  of  attention  which 
has  been  given  by  chemists  to  the  perfecting  of  the 
methods  adopted  for  the  estimation  of  the  carbon  and 
silicon  in  iron  or  steel,  there  remains  much  to  be  desired 
in  reference  to  the  processes  for  the  estimation  of  the 
so-called  “  combined”  carbon,  and  especially  for  the  esti¬ 
mation  of  the  silicon.  Some  doubts  have  arisen  as  to  the 
condition  in  which  the  latter  element  occurs  in  iron  ;  that 
is  to  say,  it  appears  to  be  believed  by  some  chemists  that 
the  silicon  occurs  in  iron  and  steel  in  a  state  of  chemical 
combination  with  the  iron,  forming  a  silicide,  whilst  others 
appear  to  favour  the  view  that  at  least  a  portion  of  it  exists 
there  in  a  condition  corresponding  to  that  of  graphite. 
Whatever  may  be  the  truth  in  regard  to  this  point,  it  is 
certain  that  when  a  specimen  of  cast-iron,  wrought-iron, 
or  steel  is  treated  with  an  acid,  the  insoluble  residue 
generally  contains  a  portion  of  the  silicon  in  an  unoxidised 
condition. 

The  processes  commonly  adopted  for  the  estimation  of 
silicon  in  general  depend  upon  the  conversion  of  the 
silicon  into  its  oxide  by  the  adtion  of  acids  or  of  bromine  or 
iodine,  and  the  oxidation  of  the  unoxidised  silicon  of  the 
residue,  either  by  roasting  or  by  fusion  with  nitre. 
Another,  and  for  certain  purposes  an  excellent,  process, 
proposed  by  Boussingault,  consists  in  roasting  a  weighed 
portion  of  the  iron  in  a  muffle,  whereby  the  iron  is  con¬ 
verted  into  oxide,  the  silicon  into  silica,  and  the  carbon 
is  burnt  off.  On  subsequently  exposing  this  mixture  of 
oxides  to  the  adtion  of  hydrochloric  acid  gas  at  a  red  heat, 
the  iron  is  volatilised  in  the  form  of  chloride,  whilst  the 
silica  which  remains  in  the  boat  can  be  weighed. 

In  none  of  these  processes,  however,  is  any  distindtion 
observed  between  the  silica  which  results  from  the  oxida¬ 
tion  of  the  silicon  and  that  which  exists  ready  formed  in 
combination  with  various  bases  in  the  form  of  mechani¬ 
cally  intermingled  slag  or  cinder.  That  this  distindtion 
is  of  real  importance  there  can  be  no  doubt, but  no  serious 
attempts  have  been  made  to  get  over  the  difficulty.  In 
the  usual  process  the  slag,  if  present,  is  sure  to  be  more 
or  less  decomposed  by  boiling  with  the  acid,  and  the 
silica  thus  liberated  goes  to  augment  the  quantity  of  that 
from  which  the  proportion  of  silicon  is  calculated.  If,  as 
is  sometimes  the  pradtice,  the  residue  is  boiled  with  solu¬ 
tion  of  sodium  carbonate,  with  the  objedt  of  dissolving 
away  the  silica  from  the  graphite  and  slag,  an  uncertainty 
is  introduced  into  the  result,  from  the  impossibility  of 
avoiding  the  introduction  of  more  or  less  silica  with  the 
alkali,  and  also  from  the  difficulty  of  operating  without 
loss  upon  so  small  a  quantity  of  material. 

Bromine  and  iodine  have  both  been  suggested  as  sub¬ 
stitutes  for  acids,  and  these  agents  do  not  adt  upon  the 
slag,  but  the  precautions  to  be  taken  and  the  length  of 
time  occupied  make  the  operations  very  tedious. 

For  the  estimation  of  the  total  carbon,  the  following 
methods  have  been  generally  adopted  : — 
x.  Combustion  of  a  weighed  quantity  of  the  iron  in  a 
porcelain  tube  in  a  stream  of  oxygen.  The  chief 

*  Read  at  a  Meeting  of  the  Philosophical  Society  of  Birmingham, 
May  11, 1883. 


objection  to  this  process  is  the  very  high  tempera¬ 
ture  required. 

2.  Combustion  of  the  carbon  in  the  residue,  left  when 

iron  is  dissolved  by  the  aid  of  iodine  in  the  presence 
of  water,  but  the  length  of  time  required  for  solu¬ 
tion  is  a  great  objection  to  this  method. 

3.  The  total  carbon  is  frequently  estimated  by  dissolving 

the  iron  in  a  solution  of  copper  chloride  or  sulphate. 
The  whole  of  the  carbon  is  left  in  the  residue. 
The  presence  of  the  finely-divided  metallic  copper 
with  which  it  is  mixed  is  rather  an  advantage  than 
otherwise,  for  it  assists  the  combustion  of  the 
graphite — a  matter  of  some  difficulty.  The  chief 
defedt  in  this  otherwise  excellent  process  is  that 
unless  the  vessel  containing  the  iron  undergoing 
solution  is  kept  very  cool,  a  decided  smell  is  per¬ 
ceptible,  probably  indicating  the  evolution  of 
hydrocarbons.  The  time  required  for  solution,  tog, 
is  somewhat  lengthy, 

4.  Weyl’s  method  for  determining  the  total  carbon  is 

a  modification  of  the  above  process,  and  consists  in 
attaching  a  lump  of  the  iron  to  be  analysed  to  the 
positive  pole  of  a  battery,  of  one  Daniell’s  cell,  the 
negative  pole  consisting  of  a  piece  of  platinum 
foil,  the  menstruum  as  before  being  a  solution  of  3 
copper  salt.  But  even  in  this  case  it  is  difficult  to 
prevent  the  evolution  of  gas  from  the  iron. 

5.  Lastly,  the  method  of  Wohler,  to  which  further 

reference  will  be  made  presently,  consists  in  heating 
a  weighed  portion  of  the  iron  in  chlorine  gas, 
whereby  the  iron  is  volatilised  as  chloride  ;  the 
residual  carbon  can  then  be  submitted  to  combus¬ 
tion  in  the  usual  manner, 

At  Dr.  Tilden’s  request  I  have  undertaken  some  experi¬ 
ments  with  the  objedt  of  avoiding  some  of  the  difficulties 
just  referred  to.  Our  first  desire  was  to  secure  a  process 
by  which  silicon  could  be  rapidly  and  easily  determined 
in  iron  and  steel,  and  at  the  same  time  distinguished  from 
the  slag,  which  is  almost  invariably  mechanically  inter¬ 
mingled  to  a  greater  or  less  extent. 

The  adtion  of  chlorine  at  a  red  heat  presented  itself  as 
a  reaction  which  might  be  turned  to  account  for  this 
purpose,  and  after  some  preliminary  trials  the  following 
process  has  been  adopted  : — 

Divested  of  details  it  is  briefly  this.  The  total  carbon 
is  first  determined  by  Wohler’s  method,  with  the  pre¬ 
cautions  to  be  described  hereafter.  Another  weighed 
portion  of  the  iron  is  similarly  treated  in  a  stream  of 
chlorine,  whereby  not  only  the  iron  but  the  silicon,  and 
probably  the  sulphur  and  phosphorus,  are  volatilised  in  the 
form  of  chlorides  ;  the  gas  as  it  issues  from  the  combus¬ 
tion  tube  is  caused  to  bubble  through  water  contained  in 
a  flask  ;  the  water  in  the  flask  immediately  decomposes 
the  silicon  tetrachloride,  which  is  carried  forward  with 
the  excess  of  chlorine,  and  soluble  silica  results.  The 
water  is  afterwards  evaporated  to  dryness,  and  the  silica 
recovered  and  weighed.  Unfortunately  the  presence  of 
manganese  is  the  source  of  a  little  difficulty,  for  its  chlo¬ 
ride  is  not  sufficiently  volatile  to  be  readily  removed  from 
the  contents  of  the  boat,  by  the  stream  of  chlorine. 
Hence,  when  manganese  is  present,  which  is  almost 
always  the  case,  it  is  necessary  to  wash  the  residue  in 
the  boat  before  weighing.  The  residue,  which  consists  of 
the  total  carbon  and  the  slag,  having  been  weighed,  from 
this  weight,  the  weight  of  total  carbon  previously  deter¬ 
mined  is  deducted,  the  difference  being  the  amount  of  slag. 
Thus,  in  two  simple  and  rapid  operations,  are  determined, 
first,  the  total  carbon  ;  second,  the  silicon  and  slag. 

Regarding  the  process  more  in  detail,  the  following 
arrangements  are  recommended  : — 

It  being  necessary  to  obtain  an  efficient  supply  of 
chlorine  which  shall  be  well  under  control,  some  modifi¬ 
cation  of  the  usual  apparatus  for  generating  the  gas 
becomes  desirable.  A  Wolff’s  bottle  is  filled  with  man¬ 
ganese  ore  in  lumps  ;  the  necks  are  fitted  with  two  tubes. 
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one  of  which  passes  to  the  bottom  of  the  bottle,  the  other 
passes  just  through  the  cork,  and  is  provided  with  a  glass 
stopcock.  The  bottle  is  placed  in  a  saucepan  of  water, 
arranged  so  that  it  can  be  heated.  The  longer  tube  is 
connected  with  a  stoneware  jar  containing  common  strong 
hydrochloric  acid,  this  jar  standing  on  a  higher  level  than 
the  generator ;  a  gentle  heat  being  applied  to  the  saucepan, 
a  supply  of  chlorine  is  obtained  which  may  be  regulated 
at  will.  The  stoppers  should  be  of  india-rubber,  well 
coated  over  with  paraffin. 

The  chlorine,  before  entering  the  combustion-tube, 
must  be  rendered  perfectly  free  from  air  and  moisture. 
To  effedt  this  the  gas  is  passed  through  three  wash-bottles, 
the  first  containing  water,  the  others  strong  sulphuric 
acid.  The  oxygen  is  removed  by  passing  the  gas  through 
a  tube  containing  lamp-black,  which  has  been  strongly 
heated  in  a  crucible  for  half  an  hour  to  free  it  from  mois¬ 
ture  and  tarry  matter,  as  well  as  to  render  it  more  coherent ; 
the  column  of  lamp-black  is  kept  in  position  by  plugs  of 
gas  carbon,  and  should  be  about  6  or  8  inches  Tong, 
occupying  only  the  central  portion  of  the  tube.  In  prac¬ 
tice  it  was  found  that  the  chlorine  always  contained 
moisture  after  passing  through  this  carbon  tube,  and  to 
this  cause  the  discrepancies  in  the  amounts  of  silicon  found 
in  the  earlier  analyses  were  probably  due,  for  it  is  of  the 
highest  importance  that  the  combustion-tube  should  be 
quite  dry.  Much  better  results  were  obtained  when  a 
tube  containing  pumice  moistened  with  strong  sulphuric 
acid  was  introduced  between  the  carbon  tube  and  the 
combustion-tube. 

The  only  part  of  the  apparatus  remaining  to  be  de¬ 
scribed  is  the  combustion-tube.  This  is  a  piece  of  ordinary 
combustion-tube,  a  portion  of  which,  some  five  or  six 
inches,  is  bent  downwards,  not  drawn  out,  at  an  angle  of 
about  Xio°,  so  as  to  conveniently  dip  into  a  flask  about  a 
third  filled  with  water.  The  carbon-tube,  together  with 
the  drying  and  combustion  tubes,  must  be  arranged  to  lie 
within  the.  gutter  of  the  combustion  furnace,*  the  bent 
portion  of  the  combustion-tube  turned  downwards  and 
dipping  into  the  flask  placed  at  the  end. 

Having  described  the  apparatus  employed  in  this  process 
it  now  remains  to  give  an  account  of  the  method  of  pro¬ 
cedure. 

About  o-6  or  o’8  grm.  of  cast-iron,  or  about  three  times 
that  quantity  of  wrought-iron  or  steel,  in  the  form  of 
borings,  small  lumps,  or  wire,  is  weighed  in  a  porcelain 
boat ;  this  is  then  introduced  into  a  straight  combustion- 
tube,  taking  care  that  the  carbon  in  the  carbon-tube  is 
heated  fully  to  redness,  and  the  air  in  the  apparatus  and 
combustion-tube  quite  displaced  by  chlorine  before  the 
boat  is  heated.  A  slow  stream  of  chlorine  is  steadily 
maintained  and  the  boat  heated  gently,  just  sufficient  heat 
being  applied  to  volatilise  the  ferric  chloride  as  it  is  formed. 
The  stream  of  chlorine  must  not  be  too  rapid  or  there  is 
a  danger  of  particles  of  carbon  being  carried  out  of  the 
boat.  When  the  whole  of  the  iron  is  removed  the  boat  is 
taken  out  whilst  still  warm,  allowed  to  cool,  thus  becoming 
freed  from  any  traces  of  chlorine,  and  the  carbon  deter¬ 
mined  by  combustion,  in  a  separate  tube,  in  oxygen  in  the 
usual  way. 

A  similar  quantity  of  the  iron  is  weighed  in  another 
boat  and  the  bent  combustion-tube  placed  in  the  furnace, 
care  being  taken  to  free  it  entirely  from  any  moisture.  A  flask 
of  about  500  c.c.  capacity  containing  about  100  or  150  c.c. 
of  distilled  water  is  arranged  so  that  the  extremity  of  the 
combustion  tube  dips  under  the  water  ;  the  air  is  carefully 
removed  from  the  apparatus  by  passing  a  stream  of 
chlorine,  and  the  carbon-tube  strongly  heated.  The  boat 
is  now  introduced  and  the  chlorine  allowed  to  flow  for  a 
few  minutes  before  heating;  a  gentle  heat  is  now  applied 
as  in  the  previous  instance,  a  higher  temperature  being 
induced  towards  the  end  of  the  operation. 

When  the  whole  of  the  iron  is  volatilised,  a  point  most 
readily  ascertained  by  the  disappearance  of  red  vapour, 
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the  tube  is  allowed  to  cool,  the  stream  of  chlorine  being 
maintained  for  a  short  time,  and  the  boat  and  flask  re¬ 
moved.  On  removing  the  boats  they  should  in  every  case 
be  at  once  placed  in  weighing  tubes  to  preserve  them 
from  accident.  The  water  is  boiled  whilst  still  in  the 
flask,  until  free  from  chlorine,  and  then  evaporated  to 
complete  dryness  in  a  platinum  dish,  in  the  water-bath, 
the  residue  treated  with  a  few  drops  of  hydrochloric  acid, 
well  washed  with  warm  water  upon  a  filter,  and  ignited 
and  weighed.  This,  less  the  filter-ash,  gives  the  weight  of 
Si02,  from  which  the  percentage  of  silicon  can  at  once  be 
calculated.  Should  any  silica  adhere  to  the  extremity  of 
the  combustion-tube  it  may  be  detached  by  a  glass  rod, 
the  extremity  of  which  is  covered  by  a  short  length  of 
india-rubber  tubing,  a  few  drops  of  solution  of  caustic 
potash  being  employed  if  necessary. 

A  filter  is  dried  at  no0  C.,  enclosed  in  weighing  tubes, 
and  its  weight  ascertained;  the  contents  of  the  boat  are 
now  emptied  into  this,  well  washed  with  hot  water,  and 
again  dried  at  no0  C.  and  weighed.  This  is  the  weight 
of  the  mixed  total  carbon  and  slag,  the  percentage  of  which 
must  be  calculated.  From  this  the  percentage  of  total 
carbon  already  determined  is  deducted  and  the  remainder 
reckoned  as  slag.  The  proportion  of  slag  can  be  checked 
by  burning  off  the  carbon  from  this  mixture  and  weighing 
the  residue.  The  objedt  of  washing  the  carbon  and  slag 
is  to  remove  the  less  volatile  chlorides.  Earlier  experi¬ 
ments,  in  which  the  washing  of  the  residue  was  omitted, 
were  far  from  satisfactory,  for  it  was  found  impossible  to 
entirely  votatilise  the  chloride  of  manganese,  which,  when 
the  boat  and  its  contents  were  ignited  in  oxygen,  formed 
black  glittering  crystals  of  oxide  upon  its  sides. 

The  process  w'hich  has  just  been  described  appears  at 
first  sight  to  be  complicated,  but  when  the  operator  has 
a  number  of  analyses  to  perform  and  is  provided  with  two 
combustion  furnaces,  and  the  chlorine  apparatus  is  once 
mounted,  nothing  is  easier  to  carry  out.  The  method 
enables  the  analyst  to  distinguish  absolutely  between  the 
elemental  and  the  oxidised  portions  of  the  silicon,  and  is 
specially  distinguished  for  the  short  amount  of  time 
occupied.  The  removal  of  the  iron  from  the  sample  by 
chlorine  is  accomplished  in  about  quarter  of  an  hour,  and 
the  combustion  of  the  residue  can  be  proceeded  with 
immediately,  as  it  is  not  necessary  nor  desirable  to  allow 
the  combustion-tubes  to  cool  down  completely  between 
the  successive  operations. 

The  only  obvious  source  of  error  was  at  the  outset 
enquired  into  and  found  not  to-  exist.  It  was  thought 
possible  that  on  treating  such  a  mixture  as  cast-iron 
contains  of  silica  and  graphite  in  chlorine  gas  a  reaction 
would  ensue  leading  to  the  evolution  of  carbonic  oxide 
and  silicon  chloride.  But  a  blank  experiment  upon  a 
mixture  of  finely  powdered  blast-furnace  slag  and  crystal¬ 
line  graphite,  showed  that  the  mixture  sustained  no  loss 
of  weight  by  heating  in  chlorine  gas  and  no  silica  was 
found  in  the  receiver. 

The  statements  of  different  analysts  concerning  the  pro¬ 
portions  of  slag  in  different  varieties  of  pig-iron  are  so 
discordant  among  themselves  that  it  appeared  desirable  to 
ascertain  by  diredt  experiment  whether  some  of  the  other 
constituents  of  slag  could  not  be  recognised.  Accordingly 
a  specimen  of  No.  1  Staffordshire  hot-blast  pig  was  care¬ 
fully  bored  under  my  own  superintendence  and  the  borings 
collected  so  as  to  be  entirely  free  not  only  from  dirt  but 
from  the  sand  adherent  to  the  exterior  of  the  pig.  A 
portion  of  these  borings  was  analysed.  After  prolonged 
treatment  with  aqua  regia  the  insoluble  residue  dried  at 
1200  C.,  and  consisting  chiefly  of  a  mixture  of  carbon  and 
silica,  amounted  to  14^9  per  cent.  The  chlorine  process 
indicated  4^4  per  cent  of  slag.  A  portion  of  the  same  iron 
dissolved  in  acid  and  the  solution  tested  qualitatively  for 
calcium  gave  decisive  evidence  of  its  existence.  Alu¬ 
minum,  however,  could  not  be  detected. 

The  following  analyses  have  been  selected  to  illustrate 
the  results  obtained  by  this  process,  and  different  varieties 
of  iron  ; — 


*  One  of  Griffin’s  long  combustion  furnaces  was  used. 


c juneC3Ao^iN882ws’}  Revision  of  the  Atomic  Weight  of  Aluminum.  281 


Percentage  of  Silicon 

and  Slag. 

Weight 

Weight  of 

Percentage 

Percentage 

Weight  of 

Percentage 

Description  of  Iron. 

of  Iron 

Washed  Residue 

of 

OF 

SiOa 

OF 

Cast-Irons. — 

taken. 

=  C  +  slag. 

C  +  slag 

Slag. 

obtained. 

Silicon. 

I.  White  Staffs . 

o-886o 

0-0278 

3‘i3 

074 

0-0122 

0-64 

II.  No.  x  Haematite  .. 

0-8734 

0-0363 

4-04 

0-07 

0-0415 

2-21 

III.  No.  1  Hot-Blast  Staffs. 

— 

— 

— 

4-40* 

0-2087 

376 

IV.  No.  2  „ 

0-4265 

0-0174 

4-08 

0-62 

0-0283 

3‘°9 

V.  No.  3 

0-5562 

0-0219 

3  '90 

0-84 

0-0488 

4-00 

VI.  Iron  Wire  . .  . ,  . . 

37485 

— 

= - 

— 

0-002 

003 

Do.  by  nitric  acid  process 

375I3 

— 

— 

— 

0-0018 

0-024 

VII.  Steel  Wire  . .  . .  . . 

0-5927 

— 

— 

— 

0-0044 

0’34 

*  This  ptoportion  of  slag  appears  enormous,  but,  as  already  stated,  the  residue  left  when  this  iron  was  dissolved  in  aqua  regia  amounts  to 
I4'9  per  cent.  It  appears  to  be  an  exceptional  case. 


Percentage  of  Total  Carbon. 

Variety  of  Iron. 

Cast-Iron. — 

I.  White  Staffs . 

II.  No.  1  Haematite.. 

III.  No.  x  Hot-Blast  Staffs. 

(By  electrolysis). 

IV.  No.  2  Hot-Blast  Staffs. 

Do . 

V.  No.  3 

Since  this  paper  was  written  it  has  come  to  my  know¬ 
ledge  that  a  similar  process  has  been  recommended  by 
Messrs.  Drown  and  Shimer,  in  a  communication  to  the 
American  Institute  of  Mining  Engineers,  and  published 
in  the  Chemical  News. 

The  authors  quote  results  which  in  the  main  agree  with 
my  own,  but  they  do  not  supply  full  details  of  the  mode  of 
operating. 

The  only  difference  of  note  between  us  is  that  they  do 
not  seem  to  consider  the  presence  of  cinder  in  pig-iron  as 
fully  established.  From  the  results  of  my  own  experi¬ 
ments  I  think  there  can  be  very  little  doubt  on  this  point. 
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First  Series  of  Experiments. 

Purification  of  Ammonium  Alum. — Ammonium  alum  of 
commerce  was  dissolved  in  water,  a  very  little  nitric  acid 
added,  and  the  liquid  boiled  in  large  glass  beakers  by 
passing  in  a  current  of  steam.  When  the  solution  had 
become  cold  a  little  ammonium  ferrocyanide  was  added — a 
very  small  quantity  sufficed  to  throw  down  the  traces  of  iron 
present — and  a  little  animal  charcoal,  previously  well  boiled 
with  strong  hydrochloric  and  nitric  acid  and  thoroughly 
washed,  was  stirred  in  to  aid  in  the  subsidence  of  the 
minute  amount  of  very  finely  divided  Prussian  blue  which 
had  been  formed.  The  clear  liquid  was  after  about  ten 
day  drawn  off,  an'd  evaporated  until  the  larger  part  of  the 
alum  crystallised  out  on  cooling.  The  crystals,  of  which 
there  was  obtained  more  than  a  kilogramme,  were  re-dis¬ 
solved  in  hot  water,  and  re-crystallised  several  times 
(throwing  away  all  the  mother-liquors),  the  last  time  in  a 
porcelain  vessel,  and  with  agitation,  so  as  to  obtain  a 
granular  crystalline  powder,  which  was  washed  with  cold 
distilled  water. 

*  From  the  Philosophical  Transactions  0/1880.  Paper  read  before 
the  Royal  Society,  April  22,  1880. 


Re-dissolving  in  water  the  so-far  purified  alum,  now 
much  reduced  in  quality,  it  became  necessary  to  secure 
the  exclusion  of  the  metals  of  the  fixed  alkalies,  lest  their 
alums  should  exist  in  isomorphous  admixture  with  the 
pure  ammonium  alum  required.  To  this  end  aluminum 
hydrate  was  thrown  down  from  the  solution  by  addition 
of  ammonia,  using  not  quite  enough  of  the  reagent  for 
complete  precipitation.  The  precipitate  was  well  washed 
with  abundance  of  water,  this  tedious  process  being  much 
expedited  by  the  use  of  a  syphon-filter  delivering  the  liquid 
drawn  off  into  a  large  flask  connected  with  a  powerful 
aspirator.  The  bulk  of  the  precipitate  was  twice  re-dis¬ 
solved  in  pure  hydrochloric  acid  (each  time  avoiding  com¬ 
plete  solution),  thrown  down  again  by  ammonia,  and  again 
washed. 

This  hydrate  was  now  dissolved  in  just  the  necessary 
amount  of  dilute  and  very  carefully  purified  sulphuric  acid, 
and  just  the  proper  amount  added  of  ammonium  sulphate 
prepared  from  the  same  sulphuric  acid  neutralised 
with  ammonia.  The  quantities  were  determined  by 
bringing  the  two  solutions  to  known  bulks,  ascertaining 
by  experiment  on  a  sample  of  each  how  much  of  the 
respective  salts  was  present,  and  measuring  off  the  required 
volumes  to  be  mixed.  After  concentrating  the  mixed 
solution  by  evaporation  it  was  allowed  to  crystallise  by 
cooling,  and  the  crystallisation  was  repeated  thrice,  each 
time  washing  with  a  little  cold  water.  On  the  last 
crystallisation  pains  were  taken  to  regulate  the  rate  of 
cooling  so  that  as  far  as  possible  uniformly  small  crystal¬ 
line  grains  were  formed  of  about  a  millimetre  in  diameter, 
thus  avoiding  the  liability  of  large  crystals  to  contain 
cavities,  in  which  mother-liquor  might  be  retained,  and 
on  the  other  hand  securing  the  possibility  of  seeing  with 
a  lens,  better  than  could  have  been  done  if  the  alum  were 
in  a  still  finer  crystalline  powder,  that  all  the  crystals  as 
afterwards  used  were  clear  and  transparent,  and  showed 
no  signs  of  efflorescence. 

It  should  be  added  that  all  the  aqueous  ammonia  used 
as  above  for  the  precipitation  of  aluminum  hydrate,  and 
for  its  re-conversion  into  alum,  was  recently  and  carefully 
prepared  from  ammonium  chloride  purified  from  alcoholic 
amines  by  boiling  with  nitric  acid  as  recommended  by 
Stas,*  that  the  last  crystallisations  were  effected  from 
water  which  had  been,  in  pursuance  of  the  practice  of  the 
same  chemist,  distilled  from  potassium  permanganate  and 
hydrate,  and  that  for  these  last  crystallisations  a  large 
platinum  dish  was  used,  and  care  was  taken  that  the  solu¬ 
tion  was  not  allowed  to  boil,  nor  even  to  remain  for  any 
length  of  time  near  the  boiling-point,  since  I  ascertained 
that  ammonium  alum,  like  simple  ammonium  sulphate, 
gradually  gives  off  small  quantities  of  ammonia  on  con¬ 
tinued  boiling  of  a  strong  solution.  The  very  last  crystalli¬ 
sation  was  carried  out  with  only  a  sufficient  quantity  of 
the  alum  for  a  couple  of  the  final  experiments. 

The  salt  thus  purified  was  found  to  be  free  from  any 

*  Quoted  in  Fresenius’s  Zdtschrift  fur  Analyt,  Chemie,  6 ter  Jahrg., 
4tes  Heft-,  S.  423. 


Weight  of 
Iron  taken. 

0-6947 

07945 


0-5307 

0-6567 

0-7910 


C03 

obtained. 

00603 

0-II59 


0-0675 

0-0799 

o-o88g 


Percentage 
of  Carbon. 

2- 39 
3'97 

3- I5 

3' '46 
3 ’45 
3-06 
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ascertainable  content  of  foreign  substances.  It  gave  no 
trace  of  colouration  in  its  solution  when  tested  by  a  ferro- 
cyanide,  tannic  acid,  &c.,  and  by  sulphuretted  hydrogen 
and  ammonium  sulphide  ;  and  spedtroscopic  examination 
showed  that  the  fixed  alkaline  metals  and  calcium  were 
absent.  Silver  nitrate  gave  no  indication  of  chlorine. 

Ignitionof  Ammonium  Alum. — Difficulties  Connected  with 
this  Method. — I  proposed  to  ignite  a  weighed  quantity  of 
this  alum,  whose  distindt  crystallisation  gives  it  the  advan¬ 
tage  as  to  definiteness  in  the  amount  of  water  over  the 
simple  sulphate  used  by  Berzelius,  and  to  determine  the 
weight  of  the  aluminum  oxide  left  behind,  but  careful 
examination  of  this  process  showed  that  two  difficulties 
were  to  be  feared. 

In  the  first  place,  having  rapidly  dried  the  produdt  of 
the  last  crystallisation  by  gentle  pressure  between  folds  of 
smooth  filtering  paper*  free  from  loose  fibre,  portions  were 
weighed  off  and  exposed  to  the  air  at  about  22°  C.,  with 
the  hope  that  before  long  a  constant  “  air-dried  ”  weight 
would  be  obtained.  It  had  been  previously  ascertained 
that  exposure  over  sulphuric  acid  led  to  large  loss  of  water 
of  crystallisation  within  a  short  time.  It  was  found,  how¬ 
ever,  that  even  in  the  air  loss  of  weight  went  on  for  so 
long  a  time  that  it  could  not  possibly  be  referred  to 
mechanically  adherent  water  only.  It  is  true  that  this 
loss  fell  off  very  rapidly  after  the  first  hour  or  so,  but  it 
was  impossible  to  decide  precisely  when  it  began  to  affedt 
the  water  of  crystallisation.  In  order  to  fully  exhibit  this 
I  quote  the  following  results  obtained  from  a  single  large 
specimen  kept,  very  long  on  hand  in  a  place  carefully 
guarded  against  dust. 
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This  series  of  weighings  was  carried  on  at  longer  inter¬ 
vals  for  six  months  more  ;  the  monthly  loss  was  at  first 
0*0087  grm.,  gradually  fell  off,  became  as  small  as  o‘ooo6 
grm.  in  one  month  of  cold  weather  when  the  temperature 
of  the  room  was  unusually  low,  and  again  rose,  with 
Warmer  weather,  to  0*0012  grm.  for  the  sixth  and  last 
month  for  which  the  weighings  were  continued.  It  was 
further  found  that,  on  placing  some  of  the  small  crystals 
of  the  alum  in  a  glass  vessel  deep  enough  to  prevent 
mechanical  loss,  sensible  loss  of  weight  could  be  produced 
by  the  heat  developed  in  simply  crushing  and  pulverising 
the  salt  with  a  thick  square-ended  glass  rod  used  as  a 
pestle,  and  weighed  along  with  the  glass  and  its  contents. 
While,  therefore,  it  might  be  assumed  as  probable  that 
mechanically  adherent  water  would  be  got  rid  of  within  a 
time  during  which  but  a  very  minute  quantity  of  water  of 
crystallisation  would  be  lost,  a  slight  doubt  is  thrown  over 
the  exadt  formula  of  the  salt  as  analysed,  in  reference  to  this 
component.  Some  of  the  ignition  experiments  were  made 
with  specimens  which  had  been  dried  by  longer  exposure 
to  the  air  than  others,  as  will  be  noted  hereafter. 

In  the  second  place  it  appeared  that  a  minute  trace  of 
basic  sulphate  was  retained  by  the  alumina  left  after 
ignition  at  even  a  very  high  temperature.  This  could  not 
be  extracted  by  water,  but  was  detectable  by  fusion  with 
sodium  carbonate  free  from  sulphur,  taking  care  to  use  an 
alcohol  flame  only.  By  moistening  the  alumina  with  a 
strong  solution  of  pure  ammonium  carbonate,  re-igniting, 


This  had  been  previously  purified  by  ample  washing  with  acid  and 
water,  and  well  dried. 


and  repeating  this  treatment  a  second  time,  it  seemed  to 
be  possible  to  remove  this  source  of  error,  as  out  of  several 
specimens  thus  treated  only  one  afforded  a  barely  detect¬ 
able  trace  of  sulphate. 

Details  of  Method  Adopted. — The  aCtual  experiments  on 
the  ignition  of  the  alum  were  carried  out  as  follows.  To 
render  uniform  the  amount  of  atmospheric  condensation 
on  the  surface  of  the  vessel  weighed,  a  very  light  glass 
bottle  was  specially  made,  with  a  delicately  blown  stopper, 
the  latter  carefully  ground  in  and  fitting  quite  air-tight ; 

.  the  bottle  of  a  size  to  contain  the  platinum  crucible  in 
which  the  ignition  was  to  be  effected.  The  crucible  was 
heated  to  bright  redness,  and  while  still  quite  hot  was 
placed  in  a  desiccator  at  some  distance  above  a  surface  of 
recently  distilled  sulphuric  acid.  When  cooled  down  to 
the  temperature  of  the  balance-room  the  crucible  was  as 
quickly  as  possible  transferred  to  the  weighing  bottle, 
which  was  at  once  closed,  and  the  combined  weight  of 
bottle  and  crucible  was  taken.  The  stopper  was  then 
removed  for  an  instant,  the  cover  of  the  crucible  raised, 
and  the  quantity  of  alum  desired,  which  had  been  roughly 
weighed  off  in  a  tube,  having  been  poured  in,  occupying  in 
no  instance  more  than  one-third  depth  of  the  vessel,  cover 
and  stopper  were  replaced,  and  a  second  weighing  gave, 
by  the  gain  upon  the  first,  the  exadt  amount  of  alum  used. 
Attached  to  the  inner  side  of  ths  crucible  cover  was  a  piece 
of  rather  stout  platinum  wire,  which,  when  the  cover  was 
in  place,  ran  down  into  the  crucible  in  the  line  of  its  axis  of 
figure,  carrying  two  little  diaphragms  of  platinum  foil 
perforated  with  small  holes  (see  fig.  x) ;  such  a  diaphragm 


having  been  suggested  and  used  by  Dumas*  in  his 
researches  on  atomic  weights  as  the  means  of  preventing 
any  loss  of  solid  particles  which  might  otherwise  be 
carried  off  mechanically  from  the  substance  ignited.  To 
avoid  inconvenience  from  the  fusion  of  the  alum  in  its 
water  of  crystallisation,  and  the  swelling  up  of  the  salt  to 
a  bulky,  porous  mass,  the  heating  was  conducted  very 
gradually.  The  platinum  crucible  was  kept  for  an  hour  at 
go:  C.,  then  for  an  hour  at  ioo°,  for  an  hour  at  110°,  another 
hour  at  120°,  a  like  time  at  140°,  and  was  then  gradually 
brought  to  ignition  over  an  argand  alcohol  lamp.  It  was 
then  placed  inside  a  larger  platinum  crucible,  resting  on  a 
flat  bit  of  unglazed  porcelain  at  the  bottom  of  the  latter, 
and  exposed  to  a  gradually  increased,  and  at  last  bright 
yellow  heat  in  a  gas  furnace  of  Fletcher’s  construction. 
This  temperature  was  maintained  for  a  full  hour.  On 
cooling  down,  the  smaller  crucible  was  taken  out,  the  cover 
cautiously  raised,  and  enough  of  a  strong  solution  of 
ammonium  carbonate  introduced  to  moisten  the  alumina. 
Drying  gently  in  a  steam-bath,  the  crucible  was  re-ignited 
over  an  alcohol  blast  lamp,  producing  a  strong  red  heat, 
and  the  addition  of  ammonium  carbonate,  drying,  and 
ignition  once  repeated.  As  soon  now  as  the  crucible  had 
ceased  to  be  visibly  red-hot  it  was  placed  in  the  desiccator 
as  at  first,  allowed  to  cool  down  to  the  temperature  of  the 
balance-room,  quickly  transferred  to  the  weighing  bottle, 
the  stopper  of  which  was  inserted,  and  the  final  weighing 
was  made  while  the  alumina  in  the  crucible  was  thus  pro¬ 
tected  from  absorption  of  moisture  from  the  air.  These 
experiments  were  carried  out  during  a  period  of  remarkably 


*  Annales  de  Chimie  et  de  Physique,  loc,  cit, 
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steady  weather,  with  very  little  variation  of  atmospheric 
temperature,  pressure,  or  moisture  in  the  balance-room 
during  the  whole  series. 


Direct  Results  of  First  Series  ofExperiments. — The  results 
were  as  follows  : 


A. — Alum  dried  by  exposure  to  air  for  2  hours  at  2f°— 

25°C. 
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B. — Alum  (dried  by  exposure  to  air  for  24  hours  at  190  to 
26=  C. 
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WILLIAM  ODLING,  M.B„  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford; 
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Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital;  Medical  Officer  of  Health  for  Islington;  and  late 
Deputy  Medical  Officer  of  Health  for  the  City  of  London. 


To  the  Right  Honourable  the  President  of  the 
Local  Government  Board. 

June  5th,  1882. 

Sir,— In  the  following  tables  you  will  find  recorded 
the  results  of  our  analyses  of  the  180  samples  of  water 
collected  by  us  during  the  month  of  May,  on  the  days 
and  at  the  times  indicated,  from  the  mains  of  the  seven 
London  water  companies  taking  their  supply  from  the 
Thames  and  the  Lea. 

^Qf  these  180  samples,  one  was  recorded  as  “slightly 
turbid  ”  and  two  as  “  very  slightly  turbid.”  The  remaining 
-I77  samples  were  bright,  clear,  and  efficiently  filtered. 

In  Table  I.  we  have  recorded  the  analyses  in  detail 
of  samples,  one  taken  daily  from  May  1st  to  May 
31st  inclusive.  The  purity  of  the  water  in  respedt  of 
organic  matter  has  been  determined  by  the  Oxygen  and 
the  Combustion  processes,  and  the  results  of  our  analyses 
by  these  methods  are  stated  in  columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

Of  the  26  samples  supplied  by  the  New  River  Company, 
the  whole  were  found  to  be  well  filtered,  clear,  and  bright. 

Of  the  26  samples  from  the  mains  of  the  East  London 
Company,  the  whole,  excepting  one  which  was  “slightly 
turbid,”  were  found  to  be  well  filtered,  clear,  and  bright. 

Of  the  24  samples  from  the  mains  of  the  Chelsea  Water 
Company,  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  26  samples  from  the  mains  of  the  West  Middlesex 
Company  the  whole  were  found  to  be  well  filtered,  clear, 
and  bright. 

Of  the  26  samples  from  the  mains  of  the  Lambeth 
Water  Company,  the  whole,  excepting  one  which  was  re¬ 


corded  as  “  very  slightly  turbid,”  were  found  to  be  well 
filtered,  clear,  and  bright. 

Of  the  26  samples  from  the  mains  of  the  Grand  Junc¬ 
tion  Company,  the  whole,  excepting  one  which  was  re¬ 
corded  as  “very  slightly  turbid,”  were  found  to  be  well 
filtered,  clear,  and  bright. 

Of  the  26  samples  from  the  mains  of  the  Southwark  and 
Vauxhall  Company,  the  whole  were  found  to  be  well 
filtered,  clear,  and  bright. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  coliedted. 

During  the  past  month  the  condition  of  the  waters,  as 
regards  colour,  has  been  unexceptionable.  With  respedt 
to  their  freedom  from  turbidity,  never,  with  one  exception, 
since  we  commenced  our  examinations  a  year  and  a-half 
ago,  have  the  waters  approximated  so  nearly  to  a  state  of 
perfect  filtration  as  they  have  during  the  past  month. 
They  have,  moreover,  presented  their  usual  excellent  con¬ 
dition  of  aeration. 

The  proportion  of  organic  matter,  as  deduced  alike 
from  the  results  of  the  Oxygen  and  the  Combustion  pro¬ 
cesses,  was,  especially  during  the  earlier  part  of  the  month, 
in  excess  of  the  very  low  proportions  to  which  we  directed 
attention  in  our  preceding  Reports,  The  amount  of  ex¬ 
cess,  however,  was  not  important  or  calculated  to  affedt 
the  character  of  the  water  in  respedt  to  wholesomeness  and 
suitability  for  domestic  purposes. 

We  have  the  honour  to  remain,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


NUMERICAL  RESULTS  FOR  THE  MEAN 
RATIO  OF  OXYGEN  TO  THE  SUM  OF  OXYGEN 
AND  NITROGEN  IN  ATMOSPHERIC  AIR.* 

By  EDWARD  W.  MORLEY,  of  Hudson,  Ohio, 


(Abstract.) 

Since  the  proportion  of  oxygen  to  nitrogen  in  the  air 
varies  almost  as  incessantly  as  its  temperature  or  pres¬ 
sure,  the  mean  value  can  be  accurately  ascertained  only 
by  regular  and  continuous  observation.  The  true  value 
cannot  be  safely  inferred  from  observations  at  irregular 
intervals. 

A  series  of  daily  analyses  in  duplicate,  continued  for 
six  months,  undertaken  for  a  very  different  purpose,  may 
therefore  be  of  some  interest  as  contributing  to  the  know¬ 
ledge  of  this  constant. 

The  result  is  affedted  with  errors  depending  oil  the  fol¬ 
lowing  causes,  the  probable  magnitude  of  which  is  well 
known. 

1.  The  most  serious  uncertainty  depends  on  the  un¬ 
certainty  of  the  calibration  of  the  eudiometer.  The  pro¬ 
bable  error  of  a  single  determination  at  any  given  point 
on  the  scale  is  three  milligrammes  of  water.  At  each 
point  four  determinations  were  made,  so  that  it  is  as  likely 
as  not  that  the  volume  at  any  given  point  is  known  within 
a  milligramme  and  a  half  of  water.  The  probable  error 
of  the  mean  result,  as  far  as  this  error  depends  on  errors 
of  calibration,  is  0-0014  per  centum. 

2.  The  second  source  of  uncertainty  depends  on  the 
fadt  that  the  composition  of  the  air  is  variable.  Owing  to 
this  variation,  the  result  ofthe  number  of  samples  analysed 
is  as  likely  as  not  to  differ  from  the  result  from  an  un¬ 
limited  number  of  samples  by  0-0009  Per  centum. 

3.  The  third  source  of  uncertainty  depends  on  the 
accidental  errors  of  analysis.  Owing  to  these  errors,  the 

*  Proceedings  of  the  American  Association  for  the  Advancement 
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mean  result  obtained  from  two  analyses  of  each  sample  is  as 
likely  as  not  to  differ  from  what  would  have  been  obtained 
by  an  unlimited  number  of  duplicate  analyses  of  each 
sample  by  0-0002  per  centum. 

This  result  is  also  affe&ed  with  one  source  of  constant 
error  which  has  not  yet  been  taken  into  account.  This 
error  is  due  to  the  fadt  that  the  eudiometer  tube,  after  the 
explosion,  contains  a  larger  volume  of  water  than  at  the 
previous  measurement.  I  do  not  see  clearly  how  to  deter¬ 
mine  the  magnitude  of  this  error. 

It  is  at  present  hoped  that  other  sources  of  error  produce 
only  results  which  may  safely  be  neglefted  in  comparison 
with  these. 

The  mean  composition  of  the  air,  and  the  magnitude  of 
the  errors  attending  the  determination,  may  then  be  stated 
as  follows : — 

Ratio  of  oxygen  to  sum  of  oxygen  and  nitro¬ 
gen,  ..  ..  ..  ..  ..  20-949  per  ct. 

Probable  error  from  imperfed  calibration,  0-0014  ,,  ,, 

Probable  error  from  variation  in  ratio,  . .  0-0009  >>  n 

Probable  error  from  accidental  errors,  ..  o-ooo2  ,,  ,, 

Total  probable  error,  ..  ..  ..  0-0016  ,,  „ 


SOME  CONCLUSIONS  AS  TO  THE  CAUSE  OF 
THE  FREQUENT  FLUCTUATIONS 
IN  THE  RATIO  OF  OXYGEN  TO  NITROGEN  IN 
THE  AIR  AT  DIFFERENT  TIMES.* 

By  EDWARD  W.  MORLEY,  of  Hudson,  Ohio, 


(Abstract.) 

To  study  the  subjed  above  indicated,  I  have  made  dupli¬ 
cate  analyses  of  air  colleded  at  Hudson,  Ohio,  on  every 
day  from  January  1st  to  June  30th,  1880.  The  results  have 
been  graphically  compared  with  the  daily  observations  on 
temperature  and  pressure  of  the  atmosphere  made  by  the 
Signal  Service  at  Cleveland,  Ohio,  from  which  Hudson  is 
not  far  distant.  Many  of  the  variations  in  the  amount  of 
oxygen  observed  are  closely  conneded  with  variations  in 
the  temperature  and  pressure.  For  the  predidion  or  ex¬ 
planation  of  these,  local  observations  of  temperature  and 
pressure  might  be  sufficient. 

I  have  also  been  favoured,  through  the  courtesy  of 
General  Myer,  with  the  thrice-daily  maps  of  the  state  of 
the  weather  for  the  period  mentioned.  From  a  comparison 
between  these  maps  and  the  results  of  my  analyses,  I 
derive  some  interesting  conclusions,  serving  to  confirm 
the  notion  that  most  of  the  variations  in  the  amount  of 
of  oxygen  are  caused  by  the  vertical  descent  of  air  from 
above.  I  find  this  notion  strikingly  confirmed  in  some 
cases  where  it  was  some  time  since  evident  to  me  that 
Loomis’s  suggestion  that  the  cold  was  caused  by  the 
descent  could  not  be  accepted  as  holding  good.  I  find 
evidence  that  some  depressions  of  temperature  are  caused 
by  such  descent,  and  at  such  times  the  amount  of  oxygen 
falls  promptly  at  the  beginning  of  the  cold.  But  with  the 
times  of  depression  of  temperature  remarkable  for  their 
suddenness  and  severity,  a  vertical  descent  of  cold  air 
seems  to  be  the  effedt  and  not  the  cause.  The  descent 
follows  the  cold  by  a  day  or  two  or  more,  and  at  the  time 
when  the  Signal  Service  maps  lead  me  to  suppose  the 
descent  has  begun,  and  not  till  then,  the  fall  in  oxygen 
occurs. 

The  variations  found  this  year  have  not  been  as  great 
as  those  published  by  me  last  year,  nor  as  great  as  those 
found  by  Jolly.  I  have  therefore  carefully  re-examined 
those  made  before  this  year,  and  am  confirmed  in  my 
confidence  that  they  are  affedted  with  no  unsuspedted 
error. 


*  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  vol.  xxix.,  Boston  Meeting. 


ON  THE  DETERMINATION  OF  PHOSPHORUS 
IN  IRON  AND  STEEL. 

By  E.  AGTHE. 

Though  very  numerous  methods  have  been  proposed  for 
this  determination  the  only  one  generally  used  is  the  old 
process  with  molybdic  acid,  followed  by  precipitation 
with  magnesium  mixture.  The  author  finds  that 
the  precipitation  with  molybdic  acid  is  the  delicate  point 
of  the  process,  and  that  the  following  precautions  conduce 
to  the  greatest  accuracy.  The  authors  who  have  occupied 
themselves  with  the  question  give  conflidting  instrudtions 
as  to  the  time  necessary  for  the  complete  precipitation  of 
the  phospho-molybdate.  Classen  speaks  of  four  to  six 
hours;  Fresenius  and  Ledebur  ( Guide  pour  V Analyse 
Metallurgique,  1880),  indicates  twelve  hours.  The  author 
has  found  that  on  operating  as  laid  down  below  four  hours 
are  amply  sufficient,  and  that  a  more  prolonged  contadt  is 
often  the  cause  of  defective  results.  If  the  analyst  is 
pressed  for  time  he  may  even  filter  after  one  hour. 

Five  grammes  of  the  sample  are  dissolved,  50  c.c.  of  the 
molybdic  liquid  are  added,  the  mixture  is  stirred  frequently 
and  filtered  after  four  hours. 

In  these  conditions  the  determination  is  exadt  when  the 
proportion  of  phosphorus  does  not  exceed  11  to  15  (?o-il 
to  0-15)  per  cent.  Beyond  this  range  the  result  becomes 
uncertain.  For  a  proportion  of  43  (?  0-43)  per  cent.,  50 
c.c.  of  the  molybdic  solution  are  required,  as  this  reagent 
must  always  be  in  excess.  In  place  of  50  c.c.  75  or  100 
c.c.  of  the  molybdic  solution  are  employed  which  is  still 
suitable  for  proportions  of  phosphorus  of  7  and  even  8  (?  07 
and  o-8)  percent.  If  the  percentage  is  still  higher,  only 
2  grms.  or  1  grm.  of  the  sample  should  be  dissolved. 
The  nitric  acid  should  not  be  too  concentrated  or  employed 
in  excess,  as  it  hinders  complete  precipitation.  As  far  as 
possible  the  carbon  should  be  burnt  off,  as  the  presence 
of  this  element  renders  the  result  too  low. 

If  in  the  analysis  of  steel,  white  pig-iron  or  mangani- 
ferous  iron — in  short  iron  low  in  silica, — this  body  is  not 
separated,  the  result  is  too  high.  It  is  necessary  therefore 
to  filter  before  adding  the  molybdic  acid  even  in  cases 
where  no  distin dt  precipitate  of  silica  can  be  seen. 

Before  filtration  the  solution  should  be  let  take  the 
ordinary  temperature  of  150  to  200,  otherwise  the  filtrate 
will  become  turbid  and  deposit  a  slight  precipitate.  The 
author  operates  as  follows  : — He  dissolves  5,  2,  or  1  grm. 
of  the  sample,  according  to  its  supposed  richness,  in  50 
c.c.  of  nitric  acid  ;  he  then  evaporates  to  dryness  and  heats 
rather  strongly,  and  to  eliminate  the  last  traces  of  nitric 
acid  he  evaporates  a  second  time  with  hydrochloric  acid. 
The  residue  treated  with  concentrated  hydrochloric  acid 
is  taken  up  in  water,  and  the  silica  which  remains  insoluble 
is  separated  by  filtration.  The  liquid  is  evaporated  again 
over  a  naked  flame  in  a  porcelain  capsule  as  long  as  the 
ferric  chloride  which  is  deposited  on  the  sides  of  the  vessel 
re-dissolves  on  inclining  the  capsule,  and  the  process  is 
then  continued  on  the  water-bath  to  incipient  solidifica¬ 
tion.  This  operation  requires  to  be  watched,  for  if  there 
remains  too  much  hydrochloric  acid  the  results  are  too 
low ;  if,  on  the  contrary,  too  much  acid  is  driven  off  and 
hard  crusts  are  formed,  we  do  not  obtain  a  clear  solution 
with  nitric  acid. 

After  cooling,  we  add  35  c.c.  of  ammonia  (0-96)  and  mix 
with  the  stirrer,  so  as  to  obtain  a  homogeneous  paste,  and 
add  75  c.c.  nitric  acid  (1-12  to  1-20)  and  the  whole  is  set 
on  the  water-bath.  When  the  solution  is  complete  the 
liquid  is  transferred  into  a  precipitating  glass  and  from 
50  to  180  c.c.  of  the  molybdic  solution  are  added  and  the 
whole  is  kept  at  a  temperature  of  50  to  8o°,  stirring  fre¬ 
quently.  After  four  hours  it  is  let  cool,  filtered,  and 
washed  with  dilute  molybdic  liquid.  The  author  recom¬ 
mends  the  following  proportions  for  the  preparation  of  the 
molybdic  solution 115  grms.  of  molybdic  acid  are  dis- 
solved  in  460  grms.  ammonia  (0-96)  and  made  up  with 
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water  to  i  litre.  This  solution  is  then  poured  into  i  litre 
nitric  acid  at  sp.  gr.  1-20,  and  the  mixture  is  let  stand  for 
a  day  and  filtered. 

When  the  phospho-molybdic  precipitate  has  been 
sufficiently  washed  it  is  dissolved  in  the  smallest  possible 
quantity  of  ammonia  ;  the  ammoniacal  solution  is  neutral¬ 
ised  with  hydrochloric  acid  up  to  the  point  where  the 
precipitate  produced  by  this  reagent  is  re-dissolved  very 
slowly,  and  when  cold  it  is  mixed  with  15  to  25  c.c.  of 
magnesia-mixture,  stirred  well  and  filtered  after  standing 
for  six  hours.  The  precipitate  is  washed  with  ammoniacal 
water,  dried,  calcined,  and  weighed. 

The  author  prepares  his  magnesia-mixture  as  follows: — 


Magnesium  chloride 
Ammonium  chloride 
Ammonia  (sp.  gr.  0-96) 
Water 


101-5 

200 

400 

1000 


It  is  well  to  ascertain  that  the  mother-liquors  from  the 
ammonium  phospho-molybdate  when  mixed  with 
ammonia  slightly  heated  does  not  give  a  further  precipi¬ 
tate  ;  in  the  contrary  case  the  analysis  wouid  be  inaccurate. 
It  may,  however,  be  completed  by  neutralising  as  far  as 
possible  with  ammonia,  adding  molybdic  liquid,  and  adding 
the  second  precipitate  to  the  former. — Moniteur  Scienti- 
fique. 


PROCEEDINGS  OF  SOCIETIES. 


PHYSICAL  SOCIETY. 
Saturday,  June  24 th,  1882. 


Prof.  Clifton,  President,  in  the  Chair. 


New  members — Professor  Bartholemew  Price,  Principal 
Viriamu  Jones. 

Prof.  G.  Carey  Foster  moved  a  vote  of  thanks  to 
Prof.  Clifton  for  the  excellent  reception  accorded  to  the 
Physical  Society  at  Oxford  on  the  preceding  Saturday, 
and  drew  attention  to  the  high  efficiency  of  the  Clarendon 
Laboratory  and  the  admirable  provision  made  for  the 
teaching  of  physics  at  Oxford. 

Prof.  W.  G.  Adams  seconded  the  motion,  and  endorsed 
Prof.  Foster’s  views  of  the  position  of  physical  science 
on  the  Isis. 

Prof.  Clifton,  in  response  to  the  vote,  stated  that  the 
University  of  Oxford  had  liberally  supported  him  in 
organising  the  Clarendon  Laboratory,  giving  him  all  the 
funds  he  required,  and  showing  a  laudable  desire  to  put 
physical  teaching  on  the  best  possible  footing  in  Oxford. 

Professor  C.  A.  Bjerknes,  of  Christiania,  was  then 
introduced  to  the  meeting,  and,  assisted  by  his  son, 
M.  Vilhelm  Bjerknes,  delivered  a  lecture  on  “ Hydro- 
dynamic  Analogies  to  the  Phenomena  of  Electricity 
and  Magnetism ,”  which  was  illustrated  by  experiments 
and  projections  on  the  screen.  Prof.  Bjerknes  has 
been  engaged  in  tracing  these  analogies  for  the  last 
twenty-five  years  :  at  first  mathematically,  but  latterly  by 
experiments  in  verification  of  the  deductions  from  his 
formulae.  These  experiments  were  shown  in  the  Paris 
EleCtrical  Exhibition  last  year,  and  have  been  published 
repeatedly  in  this  country.  Prof.  Bjerknes  has,  however, 
advanced  beyond  the  results  there  shown.  These  were 
chiefly  confined  to  illustrating  the  static  attraction  and  re¬ 
pulsions  of  electricity  and  magnetism;  but  he  has  now 
taken  up  the  subject  of  eleCtrodynamic  attractions  and 
repulsions.  The  former  effects  are  shown  by  brass  balls 
oscillating,  or  by  small  tambours  pulsating,  near  each 
Other  in  water.  These  motions  are  communicated  to  the 
balls  and  drums  by  pulses  of  air,  transmitted  from  an 
Ingenious  air-pump  or  bellows  along  india-rubber  tubes.  I 
A  pulsating  drum  corresponds  to  a  magnetic  pole :  an  I 


oscillating  body  to  a  magnet.  When  two  tambours  are 
vibrating  near  each  other  in  like  phase  they  attract ;  when 
in  unlike  phase,  they  repel  each  other.  The  same  holds 
true  of  the  oscillating  balls.  The  motion  lines  round 
these  bodies  correspond  to  the  lines  of  force  round 
magnets,  as  was  demonstrated  by  a  hollow  ball  oscillating 
on  a  stem,  and  tracing  its  movements  in  ink  on  a  glass 
plate.  All  the  phenomena  of  magnetic  forces  were 
illustrated  in  hhis  way  by  Prof.  Bjerknes,  including 
diamagnetism,  which  was  shown  by  means  of  pith 
cylinders  lighter  than  the  water  or  medium  of  oscillation. 
A  pulsating  drum  or  oscillating  ball  repelled  the  cylinder 
of  pith,  whereas  it  attracted  a  cylinder  of  wax,  which  is 
heavier  than  the  water.  The  more  novel  part  of  the  experi¬ 
ments  consisted  in  representing  the  attraction  between  two 
eleCtric  currents  flowing  in  the  same  direction,  by  means 
of  two  cylinders,  about  5  inches  long  and  x  inch  in 
diameter,  oscillating  round  their  longitudinal  axes  at  close 
quarters  in  the  water.  The  cylinders  were  oscillated  by 
means  of  a  pulsating  tambour,  which  communicated  its 
motion  to  them  by  a  toothed  gearing  on  their  ends. 
Attraction  resulted  when  the  oscillations  of  the  cylinders 
were  in  the  same  phase,  and  repulsion  when  they 
were  in  opposite  phase.  This  is  an  inversion  of  what 
might  have  been  expected  to  take  place  after  the  theory 
of  Ampere.  A  square  of  four  oscillating  cylinders  was 
also  formed,  and  a  fifth  cylinder  oscillated  inside  it,  the 
attraction  or  repulsion  exerted  on  the  latter  being  ob¬ 
served.  A  hydrodynamic  galvanometer  was  made  by 
placing  an  oscillating  ball  (which  corresponds  to  a  magnet) 
beside  an  oscillating  cylinder,  the  result  being  a  deflection 
of  the  ball  according  to  the  direction  of  the  oscillation  of 
the  cylinder.  The  experiments  were  witnessed  by  a  full 
meeting,  which  accorded  a  hearty  vote  of  thanks  to 
Prof.  Bjerknes. 

A  paper  by  Dr.  C.  R.  Alder  Wright,  F.R.S.,  was 
taken  as  read.  It  was  on  '‘The  Determination  of  Chemical 
Affinity  in  Terms  of  Electromotive  Force  ”  (Part  VI.),  and 
on  the  relations  between  the  E.M.F.  in  cells  constructed 
like  Daniell’s  cell,  but  containing  different  metals,  and 
the  chemical  affinities  involved  in  their  actions.  The 
cells  employed  were  constructed  of  cadmium  and  copper 
and  their  sulphates,  zinc  and  cadmium  and  their  sulphates, 
zinc  and  silver  and  their  sulphates,  cadmium  and  silver 
and  their  sulphates,  copper  and  silver  and  their  sulphates. 
In  all  cases  the  sulphate  solutions  were  of  equal  mole¬ 
cular  strengths.  The  general  result  is  that  the  effeCt  of 
a  given  alteration  in  the  character  of  the  plates  opposed 
to  cadmium  or  silver  was  found  to  be  practically  identical 
with  that  of  the  same  alteration  in  the  case  of  a  Daniell 
cell.  Volta’s  law  of  the  summation  of  electromotive 
forces  sensibly  holds  true  in  the  cases  examined.  These 
cells  also  behave  like  a  Daniell  under  variations  of  current 
density. 

The  Society  meets  again  in  November. 


NOTICES  OF  BOOKS. 


Coal.  Spontaneous  Combustion  and  Explosives  occurring 
in  Coal  Cargoes  :  their  Treatment  and  Prevention.  Also 
the  Prevention  of  Fire  or  Explosions  in  Ships  from 
Cargoes  or  Stores  containing  Substances  of  a  Volatile 
and  Inflammable  Nature.  By  Thomas  Rowan.  London 
and  New  York :  E.  and  F.  N.  Spon. 

The  public  has  long  been  aware  of  the  dangers  which 
arise  in  coal  mining  from  the  emission  of  gases,  highly 
combustible,  and  when  mixed  with  atmospheric  oxygen, 
explosive.  But  it  has  only  of  late  become  generally  known 
that  the  danger  does  not  cease  when  the  coal  is  raised  to 
the  surface,  but  continues  to  exist  when  it  is  taken  on 
board  ship,  either  as  an  article  of  commerce  or  for  working 
the  engines  of  steamers.  Coal  is  in  faCt  rightly  described 
by  the  author  as  a  “  most  dangerous  and  treacherous 
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Spontaneous  Combustion  of  Coal. 


J  Chemical  News, 
1  June  30, 1882. 


cargo.”  Not  a  few  attempts  have  been  made  to  combat 
the  evil,  and  in  1875  a  Royal  Commission  was  duly  ap¬ 
pointed  to  investigate  the  subject.  But  so  little  practical 
benefit  has  resulted  from  the  investigations  undertaken 
and  the  recommendations  issued  that  at  Liverpool  the 
premiums  for  underwriting  coal  cargoes  have  lately  risen 
5s.  to  10s.  per  cent. 

Spontaneous  combustion,  commonly  so-called,  in  coal 
may  arise  from  two  causes.  On  the  one  hand  is  the 
Oxidation  of  the  iron  sulphide,  iron-pyrites,  known  to  coal 
miners  as  “brasses”  or  brass  lumps,  which  are  never 
entirely  absent  in  coal.  This  sulphide  varies  much  in  its 
physical  conditions  and  in  its  consequent  stability.  Some 
varieties,  if  they  come  in  contad  with  the  air,  rapidly 
absorb  oxygen,  and  evolve  considerable  heat,  as  is  perhaps 
most  strikingly  exemplified  in  the  Campsie  mines,  near 
Lennox  Town. 

But  the  oxidation  of  sulphur  present  as  iron  sulphide  is 
neither  the  only,  nor,  in  the  opinion  of  some  authorities, 
the  most  effectual,  agency  in  the  ignition  of  masses  of 
coal.  The  coal  itself  can  absorb  oxygen  just  as  is  done 
by  shoddy,  cotton-waste,  weighted  silks,  &c.,  and  can 
thus  become  heated  to  the  ignition  point.  This  view,  put 
forward  by  Dr.  Percy  as  far  back  as  1864,  has  been  since 
experimentally  demonstrated  by  Prof.  Richters,  who  shows 
that  the  liability  of  coal  to  self-inflammability  bears  no 
relation  whatever  to  the  percentage  of  sulphur  actually 
present.  We  must  here,  however,  submit  that  a  not  un¬ 
important  element  has  been  left  out  of  consideration  in 
the  tabulated  results  of  Prof.  Richters,  and  that  is  the 
relative  stability  of  the  iron  sulphide  in  different  kinds  of 
coal.  There  are  kinds  so  dense  that  they  are  carefully 
rejeded  by  the  copperas  manufacturers,  who  find  that  they 
may  be  exposed  to  air  and  moisture  for  a  year  or  upwards 
without  becoming  appreciably  oxidised,  whilst  others 
quickly  swell  up,  crumble,  and  liberate  heat.  It  is  hence, 
we  submit,  evident  that  from  the  total  percentage  of  the  sul¬ 
phur  in  a  coal,  taken  without  regard  to  its  condition,  no 
conclusion  can  be  drawn  as  to  its  tendency  to  bring 
about  ignition.  The  author  doubts,  indeed,  whether  the 
conditions  in  the  experiments  of  Richter  are  the  same  as 
those  which  exist  in  a  cargo  of  coal  or  in  the  bunkers  of 
a  steamer.  He  contends  that  the  fads  disclosed  in  the 
Report  of  the  Royal  Commission  show  that  “  in  the 
majority  of  cases,  chemical  adion  has  been  first  set  up  by 
the  oxidation  of  the  iron  pyrites  in  the  coal.”  Thus  the 
liability  to  spontaneous  combustion  increases  pari  passu 
with  the  tonnage  of  the  cargoes,  which  is  precisely  what 
we  should  exped  if  the  ignition  is  determined  by  the 
oxidation  of  pyrites.  Thus  in  cargoes  below  500  tons  the 
casualties  were  under  J  per  cent ;  in  cargoes  from  500  to 
1000  tons  the  proportion  was  1  per  cent ;  between  1000 
and  1500,  it  reached  3J  per  cent,  whilst  with  cargoes  of 
over  2000  tons  the  proportion  of  casualties  reached  g  per 
cent.  This  increase  is  the  most  striking  in  the  case  of 
long  voyages.  Out  of  five  ships  with  cargoes  of  over 
aooo  tons  sent  in  1874  to  San  Francisco  two  suffered. 

It  further  appears  that  in  the  majority  of  cases  dealt 
with  in  the  Report  the  coal  had  been  shipped  in  a  damp 
state.  It  was  stated  before  the  Commission  that  one  and 
the  same  kind  of  coal,  taken  from  the  same  working,  if 
proteded  from  the  rain  remained  cool,  whilst  another 
portion  of  the  same  lot,  which  had  been  left  uncovered 
and  become  wet,  set  up  spontaneous  combustion.  Now 
moisture,  whilst  favouring  the  oxidation  of  pyrites,  is,  in 
the  author’s  opinion,  likely  to  prevent  the  oxidation  of 
the  carbon  by  filling  its  pores.  Hence,  he  argues  that  in 
the  majority  of  cases  the  ignition  has  been  primarily 
determined  by  the  oxidation  of  the  pyrites,  the  heat  thus 
liberated  inducing,  probably,  carbonaceous  oxidation  also. 
When  once  a  certain  temperature  has  been  reached,  >. 
gaseous  and  volatile  produds  of  the  destrudive  distilla¬ 
tion  of  coal  naturally  appear,  and  may  sometimes  cause 
the  cargo  to  burst  into  flame.  But  such  produds  can  of 
course  never  be  the  original  cause  of  the  rise  of  the  tem¬ 
perature. 


Mr.  Rowan  next  criticises  a  work  written  in  1878  by  Mr. 
J.  W.  Thomas,  F.C.S.,  entitled  “  A  Treatise  on  Coal, 
Mine-gases,  and  Ventilation.”  Some  of  the  passages 
here  quoted  are  very  remarkable,  e.g.,  the  assertion  that 
pyritiferous  coals  are  rarely  shipped. 

One  of  the  chief  conclusions  of  the  Royal  Commissioners 
— which  the  author  describes  as  of  a  very  negative 
charader — is  that  the  breakage  of  coal  in  its  transport 
from  the  pit  to  the  ship’s  hold,  the  shipment  of  pyritic 
coal  in  a  wet  condition,  and  especially  ventilation  through 
the  body  of  coal  cargoes — which  Mr.  Thomas  recommends 
— conduce  to  spontaneous  combustion.  A  system  of  surface 
ventilation  for  the  escape  of  explosive  gases  in  all 
weathers  is  proposed. 

Mr.  Rowan’s  own  proposals  are,  first  a  system  of 
“  abstradors”  scattered  through  the  coal-holds  at  different 
levels,  and  capable  of  being  brought  into  adion  as  occa¬ 
sion  arises,  and  as  determined  by  means  of  thermometers 
placed  in  the  indicators  themselves.  When  coal  is 
destined  for  a  long  voyage,  or  when  it  is  known  to  be  of 
a  dangerous  nature,  he  suggests  that  it  should  be  brought 
from  the  pit  in  shallow  iron  waggons  with  perforated 
sides  and  bottoms.  These  waggons  prior  to  shipment 
should  be  run  into  stove-houses  and  submitted  to  a  tem¬ 
perature  of  150°  F.  for  a  length  of  time  varying  from  one 
to  eight  days,  and  should  then  be  allowed  to  cool,  proteded 
from  the  weather. 

In  this  manner  carbonaceous  oxidation  would  be  anti¬ 
cipated,  so  that  any  further  danger  from  this  source  on 
board  ship  would  be  excluded.  Any  fire-damp  existing  in 
the  pores  of  the  coal  would  be  driven  off,  and  the  re¬ 
moval  of  moisture  would  render  pyritic  oxidation  less 
likely.  As  regards  the  efficacy  of  this  plan  we  feel  little 
doubt,  but  we  fear  that  the  eredion  and  management  of 
these  stove-houses  would  prove  in  pradice  too  costly.  It 
would  require  a  large  building  to  receive  2coo  tons  of  coal 
in  shallow  waggons. 

An  important  fad  is  here  mentioned,  that  no  cases  of 
spontaneous  combustion  have  occurred  with  cargoes  of 
patent  fuels. 

Space  does  not  allow  us  to  discuss  the  authors’s  re- 
marks  on  explosives  arising  from  such  bodies  as  “xerotine 
siccative.”  Mr.  Rowan’s  work  must  be  pronounced  a 
timely  publication,  and  deserves  the  attention  of  all 
persons  diredly  or  indiredly  conneded  with  the  exporta¬ 
tion  of  coal. 


Proceedings  of  the  American  Pharmaceutical  Association 

at  the  Twenty -ninth  Annual  Meetings  held  in  Kansas 

City,  August,  1881.  Philadelphia:  Sherman  and  Co* 
The  first  portion  of  the  “  Report  on  the  Progress  of 
Pharmacy  ”  contains  a  notice  of  several  recent  kinds  of 
apparatus,  such  as  the  balances  of  Westphal,  of  Bunge, 
and  Ruprecht,  Pellet’s  burette,  Gantler’s  extradion  ap¬ 
paratus,  Weigelt’s  displacement  apparatus,  Mollin's 
rapid  filter,  Terquem’s  gas-burner,  &c.  In  an  extrad  on 
soaps  it  is  stated  that  the  so-called  rock  potash  or  ball 
potash  sold  in  the  United  States  without  exception  not 
only  is  not  potash,  but  is  composed  exclusively  of  soda, 
and  is  consequently  useless  for  the  manufadure  of  soft 
soaps. 

It  appears,  according  to  Limousin,  that  in  preparing 
oxygen  from  chlorate  of  potash  without  the  presence  of 
manganese  peroxide  explosions  are  possible.  In  the 
latter  part  of  the  process  potassium  perchlorate  is  formed, 
and  particles  of  this,  carried  over  in  to  the  vulcanised 
tubes  (if  such  are  used),  may  become  ignited  and  produce 
hydrocarbons,  which  form  an  explosive  mixture  with  the 
oxygen. 

According  to  Mr.  R.  F.  Fairthorne,  muddy  water  may 
be  purified  by  adding  to  it  “  phosphate  of  lime” — whether 
soluble  or  insoluble  does  not  appear — in  the  proportion  of 
1  oz.  to  1  quart,  and  allowing  it  to  settle.  In  a  few  days  (1) 
it  may  be  filtered.  This  process  seems  too  expensive 
and  too  tedious  for  pradical  purposes. 
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We  regret  to  see  the  increasing  tendency,  e.g. ,  in 
Arkansas,  to  lay  restrictions  upon  the  sale  of  important 
chemicals  under  the  pretext  that  they  are  poisonous.  So 
long  as  explosives  are  freely  sold  to  all  comers,  to  enadt 
Regulations  concerning  the  sale  of  poisons  is  indeed  to 
“  strain  at  a  gnat  and  swallow  a  camel.”  To  add  to  the 
farcical  character  of  these  enactments,  quack  medicines 
are  in  some  cases  especially  excepted  from  theiroperation. 

We  are  glad  to  perceive  that  the  “Food  and  Drug 
Adulteration  ACt  ”  of  Michigan,  prohibits  the  addition  of 
glucose  or  starch  sugar  to  articles  of  human  food,  and 
that  of  oleomargarine,  suine,  &c.,  to  butter  and  cheese, 
without  stating  distinctly  on  the  label  the  proportion  of 
the  addition.  A  similar  enactment  in  England  would 
open  the  eyes  of  the  public  to  the  true  nature  of  the 
mixture  mendaciously  sold  as  “coffee  as  in  France.” 
Prof.  P.  W.  Bedford  states  that  all  the  commercial 
varieties  of  sodium  phosphate  examined  contained  sodium 
sulphate  ranging  from  ig’5  to  5y5  per  cent. 
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Note.— All  degrees  ot  temperature  are  Centigrade  unless  otherwise 
expressed. 

Zeitschrift  fur  Analytische  Chemie. 

Voh  xx.,  Part  4. 

Trustworthiness  of  Experiments  on  Heating. — A. 
Wagner. — A  continuation  of  the  author’s  researches  on 
the  trustworthiness  of  analyses  of  the  gaseous  products  of 
combustion,  being  a  reply  to  Dr.  Bunte  ( Zeitschrift  Anal, 
Chemie,  xx.,  163). 

Behaviour  of  Manganese  Ore  and  Chloride  of  Lime 
on  Ignition  with  Chromic  Oxide  and  Sodium  Car¬ 
bonate  in  the  Absence  of  Air. — A.  Wagner. — Already 
noticed. 

Sulphur  in  Zinc  Powder.— A.  Wagner. — Two  samples 
of  zinc  powder  were  found  to  contain  respectively  o'i2 
and  con  per  cent  of  sulphur,  A  sample  of  rod  zinc  sold 
as  chemically  pure  contained  0^004  per  cent  of  sulphur. 

Bismuth  Oxide  as  a  means  of  rendering  Silicates 
Soluble. — W.  Hempel. — Already  noticed. 

Metallic  Copperas  an  Absorbent  for  Oxygen  Gas. — 
W.  Hempel. — The  author  has  for  some  time  been  engaged 
with  experiments  on  the  use  of  metals  at  common  tem¬ 
peratures  as  absorbents  for  oxygen  in  presence  of  ammo- 
niacal  vapours.  This  absorption  proceeds  with  rapidity 
as  long  as  bright  metallic  surfaces  are  exposed  to  a  gaseous 
mixture  containing  oxygen,  but  ceases  or  becomes  very 
slow  as  soon  as  appreciable  quantities  of  oxide  are  formed. 
He  has  therefore  examined  if  it  is  possible  to  effect  com¬ 
plete  absorption  by  using  ammonium  carbonate  as  a 
solvent  for  the  oxides  formed.  Experiments  proved  that 
oxygen  was  quickly  and  completely  absorbed  in  contact 
with  copper  and  a  solution  of  commercial  ammonium 
carbonate,  but  that  appreciable  quantities  of  carbonic  acid 
were  evolved.  Complete  absorption  of  oxygen  without 
the  development  of  any  gas  was  effected  if  it  was  exposed 
to  metallic  copper  and  a  solution  consisting  of  equal  parts 
of  a  saturated  solution  of  commercial  ammonium  sesqui- 
carbonate,  and  a  dilute  solution  of  ammonia  at  o-g3. 
Such  a  liquid  has  a  tension  which  may  in  most  cases  be 
disregarded,  and  if  the  apparatus  contains  sufficient  quan¬ 
tities  of  metallic  copper  it  is  able  to  take  up  24V0IS.  of 
oxygen. 

An  Apparatus  for  Fractional  Distillation. — W. 
Hempel. — This  paper  cannot  be  reproduced  without  the 
accompanying  illustration. 

Analysis  of  Crude  Zinc. — 0.  GUnther. — This  memoir 
will  be  inserted  at  length. 


A  New  Method  for  the  Volumetric  tifetermination 
of  Molybdenum'. — F.  Mauri  and  L.  DarteSi. — The  deter¬ 
mination  of  molybdic  acid  succeeds  very  well  if  potassium 
iodide  is  used  proportionally  to  the  molybdic  acid  which 
may  be  present,  and  in  such  a  proportion  that  rather  more 
than  2  mols.  of  potassium  iodide  are  used  to  1  mol.  of 
molybdic  acid.  A  moderate  excess  does  not  interfere  with 
the  final  result.  The  reaction  takes  place  perfectly  at 
common  temperatures  when  the  molybdate,  dissolved  in 
hydrochloric  acid,  is  digested  for  some  hours  with  the 
potassium  iodide. 

Determination  of  Nicotine. —  R.  Kissling. —  The 
author  calls  attention  to  the  inaccuracies  in  Skalweit’s 
recent  memoir  on  the  quantitative  determination  of  nico¬ 
tine  in  tobacco  ( Repertorium  der  Analyt.  Chemie ,  vol.  i., 
No.  11,  p.  165). 

A  Simplification  of  Glinski’s  Platinum  Wire  Net 
in  Fractional  Distillation. —  A.  Belohoubek. —  This 
paper  requires  the  accompaning  illustration. 

A  Convenient  Process  for  obtaining  Metallic  Zinc 
in  Forms  suited  for  Analytical  Uses. — C.  Mann; — The 
author  melts  the  zinc  at  a  low  temperature  over  the  gas 
flame  in  a  porcelain  crucible  or  in  a  muffle  furnace  in 
earthen  crucibles,  in  each  of  which  some  borax  ought  to 
be  previously  melted  so  as  to  glaze  the  inner  surface. 
The  melted  metal  is  poured  in  small  quantities  upon  a 
polished  flag-stone  inclined  at  an  angle  of  25°  to  30°.  In 
this  manner  the  metal  is  obtained  in  bands  half  a  litre  in 
length  and  o-2  to  o'5  m.m.  in  breadth.  They  are  per¬ 
fectly  free  from  oxide,  very  brittle,  and  crystalline  in 
texture. 

Process  for  Manipulating  with  Sulphuretted  Hydro¬ 
gen.— G.  S.de  Capanema. — This  memoir  is  unintelligible 
without  the  accompanying  illustration. 

Trustworthiness  of  Experiments  on  Heating. — H. 
Bunte. — A  reply  to  A.  Wagner’s  memoir  contained  in  the 
present  issue. 

Correct  Performance  and  the  Sensitiveness  of  the 
Method  of  Fresenius  and  Babo  for  the  Detection  of 
Arsenic. — W.  Fresenius. — This  paper  will  be  inserted  at 
length. 

A  Micro-prismatic  Method  for  Distinguishing 
Solids. — O.  Maschke. — The  author  makes  use  of  the 
circumstance  that  particles  of  a  transparent  substance,  if 
surrounded  by  a  liquid  which  possesses  a  higher  refraction 
index  than  the  solid  in  question,  display  under  the  micro¬ 
scope  very  characteristic  colours,  the  intensity  of  which 
increases  with  the  difference  of  the  refraCtion-indices.  If 
particles  of  a  substance,  however  minute,  are  by  degrees 
enveloped  in  liquids  of  different  refraCtion-indices,  it  is 
easy  to  find  a  liquid  which  produces  the  faintest  intima¬ 
tion  of  these  colours,  and  has  consequently  almost  exactly 
the  same  refraCtion-index  as  the  body  itself.  If  this  is 
then  determined  for  the  liquid  it  is  known  for  the  body  in 
question.  The  author  uses  as  liquids,  water,  amylic 
alcohol,  glycerin,  oil  of  almonds,  and  oil  of  cassia.  All 
bodies  are  of  course  excluded  from  this  method  which  are 
opaque,  or  possess  a  refraCtion-index  higher  than  oil  of 
cassia  (r6o6),  or  are  attacked  by  the  liquids. 

Nitrite  Solution  of  Potassium  Iodide  and  Starch 
Mixture. — A.  Vogel. — The  author  has  examined  this 
mixture  as  regards  its  behaviour  with  acid  liquids.  He 
used  a  very  dilute  potassium  iodide  starch  paste,  to  which 
he  added  so  much  potassium  nitrite  that  the  liquid  was 
coloured  deeply  blue  by  a  few  drops  of  acetic  acid.  It 
was  coloured  a  deep  blue  by  dropping  in  moderately  dilute 
solutions  of  most  inorganic  and  organic  acids  and  acid 
salts,  whilst  weak  and  sparingly  soluble  acids,  such  as 
the  carbonic,  boracic,  arsenious,  uric,  carbolic,  tannic, 
had  no  adtion. 

The  Behaviour  of  Ferrous  Sulphate  on  Keeping. — . 
E.  Johanson. —  Ferrous  sulphate  becomes  oxidised  the 
more  readily  the  more  completely  the  external  air  is  ex¬ 
cluded.  To  explain  this  phenomenon  he  suggests  that 
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the  ferrous  sulphate  has  an  ozonising  adlion  upon  the 
oxygen  of  the  inclosed  air,  which  then  reads  the  more 
strongly  upon  the  ferrous  sulphate  the  less  it  is  diluted  by 
the  external  air. 

Preservation  of  Standard  Solutions  of  Stannous 
Chloride. — Sorge  recommends  that  these  liquids  should 
be  kept  in  a  bottle  tubulated  at  the  bottom,  so  that  the 
solution  is  drawn  off  below,  whilst  coal-gas  is  allowed  to 
enter  above  to  fill  up  the  vacancy. 

A  Coloured  Reaction  of  Atropine  and  Daturine. — 
D.  Vitali. — If  a  specimen  of  either  of  these  alkaloids  or 
of  their  salts  is  covered  with  a  little  fuming  nitric  acid,  let 
dry  up  on  the  water-bath,  and  when  cold  moistened  with 
a  drop  of  potassa  dissolved  in  absolute  alcohol,  a  violet 
colour  is  instantly  produced,  and  soon  passes  into  a  fine 
red.  Only  the  violet  colour  is  characteristic,  as  strychnine 
also  gives  a  beautiful  red  colour  if  similarly  treated. 
According  to  the  author,  o'oooooi  grm.  of  atropine  sul¬ 
phate  can  thus  be  detected.  None  of  the  other  important 
alkaloids  give  a  similar  reaction. 

Atftion  of  Copper  Hydroxide  upon  Certain  Kinds 
of  Sugar. — J.  Habermann  and  M.  Honig. — The  pure 
hydroxide,  if  boiled  with  aqueous  solutions  of  levulose, 
dextrose,  inverted  sugar,  and  cane-sugar,  is  reduced  to 
cuprous  oxide.  With  levulose,  dextrose,  and  inverted 
sugar  the  reaction  begins  at  once  with  ebullition,  and  goes 
on  rapidly  with  levulose  and  inverted  sugar,  but  more 
slowly  with  dextrose.  With  cane-sugar  the  change  sets 
in  only  after  several  hours  boiling,  i.e.,  probably  after  the 
cane-sugar  has  been  inverted.  The  following  oxidation 
products  were  observed  in  all  the  above-mentioned  sugars  : 
Carbonic,  formic,  and  glycolic  acids,  and  an  amorphous 
residue  not  yet  fully  examined.  If  barium  hydroxide  is 
allowed  to  aCt  along  with  copper  hydroxide  the  same  acids 
are  formed,  but  the  process  is  more  rapid.  Copper 
hydroxide  aCts  upon  milk-sugar  in  the  same  manner,  but 
the  decomposition-produCts  have  not  been  further  ex¬ 
amined.  » 

Oxidation  of  Caffeine  and  Theobromine. — R.  Maly 
and  F.  Hinteregger. — If  caffeine  is  boiled  for  six  hours 
with  chromic  acid  mixture  it  is  completely  oxidised, 
yielding  40  per  cent  of  cholestrophan  or  dimethyl-para- 
banic  acid.  Theobromine,  if  similarly  treated,  gives  the 
homologue  of  cholestrophan,  mono-methyl-parabanic  acid. 

Determination  of  Nicotine. — J.  Skalweit. — We  may 
return  to  this  memoir  on  a  future  occasion. 

Determination  of  Starch  and  Dry  Matter  in 
Potatoes.  —  M.  Marcker. — The  author  gives  tables 
showing  the  relation  of  the  proportions  of  these  consti¬ 
tuents  to  the  specific  gravity. 

Determination  of  Carbonic  Oxide  in  Air. — J.  v. 
Foder. — The  author  allows  moderately  diluted  blood  to 
remain  in  contact  with  the  air  in  question  in  a  10-  to 
12-litre  bottle,  or  he  passes  10  to  12  litres  of  the  air 
through  the  blood,  and  then  shakes  it  up  in  a  test-tube 
with  ammonium  sulphide.  Unmodified  blood  appears 
violet  by  transmitted  light,  whilst  that  which  has  absorbed 
carbonic  oxide  is  coloured  red.  For  the  quantitative 
determination  of  the  carbonic  oxide  absorbed  by  blood  the 
latter  is  put  in  a  small  flask,  through  the  doubly  perforated 
stopper  of  which  are  passed  two  tubes.  The  one,  which 
reaches  to  the  bottom,  serves  to  introduce  air  washed  by 
a  passage  through  palladious  chloride.  The  other  con¬ 
ducts  the  air  issuing  from  the  flask  into  two  washing- 
bottles,  one  of  which  contains  a  solution  of  lead  acetate, 
and  the  other  dilute  sulphuric  acid.  From  the  washing- 
bottles  the  air  passes  into  two  U-tubes  containing  palla¬ 
dious  chloride.  The  flask  is  then  set  on  a  water-bath, 
and  the  blood  kept  for  a  quarter  of  an  hour  to  half  an 
hour  at  go°  to  950.  Meanwhile  an  exceedingly  slow 
current  of  air  is  aspirated  through  the  flask,  which  is 
frequently  shaken.  As  soon  as  the  colour  of  the  blood 
begins  to  change  the  carbonic  oxide  hasmoglobine  is  split 
up,  the  carbonic  oxide  is  set  free,  and  a  black  precipitate 


of  palladium  appears  on  the  surface  of  the  solution  of 
palladious  chloride.  This  is  separated,  washed,  dissolved 
in  aqua  regia,  and  the  solution  is  treated  with  a  standard 
solution  of  potassium  iodide  (i-486  grm.  KI  in  1  litre)  till 
a  filtered  portion  no  longer  gives  any  turbidity  with  a  drop 
of  the  potassium  iodide.  In  this  manner  its  quantity 
and  consequently  the  quality  of  the  carbonic  oxide  can 
be  calculated.  Each  c.c.  of  the  potassium  iodide  repre¬ 
sents  o-x  c.c.  carbonic  oxide. 

Absorption  of  Carbonic  Oxide  by  means  of  Blood. 
— C.  H.  Wolff. — In  order  to  preserve  such  blood  for 
spedroscopic  observation  the  author  uses  a  mixture  of 
equal  parts  of  defibrinised  blood  and  of  solution  of  borax, 
saturated  in  the  cold.  If  it  is  desired  to  deted  carbonic 
oxide  in  combustion  products  the  air  must  first  be  passed 
through  a  washing-bottle  with  slaked  lime,  to  absorb  all 
acid  products  which  destroy  the  colouring  matter  of  blood. 

Determination  of  Organic  Matter  in  Air. — Ira 
Remsen. — The  air  is  passed  by  means  of  an  aspirator 
through  a  tube  drawn  out  at  one  end,  5  to  7  inches  long 
and  3  to  8  inches  in  diameter,  filled  with  coarse 
pumice  moistened  with  water.  In  ten  hours  90  to  xoo 
litres  of  air  are  passed  through  the  absorption  tube,  in 
which  the  ammonia  and  the  organic  matter  are  retained. 
The  pumice  is  then  covered  with  500  c.c.  water  in  a 
suitable  vessel,  and  the  liquid  is  treated  for  free  and  for 
albumenoid  ammonia,  according  to  the  process  of 
Wanklyn,  Chapman,  and  Smith, 

Detection  of  Ammonia  and  other  Impurities  in 
the  Atmosphere. — A.  H.  Smee. — The  author  fills  a  glass 
funnel,  drawn  out  to  a  point  and  closed  at  the  bottom, 
with  ice.  The  dew  which  condenses  from  the  air  on  the 
cold  sides  of  the  funnel  collects  in  drops,  which  run  down 
over  the  closed  point  into  a  capsule.  The  quantity  of 
water  condensed  in  a  given  time  may  be  measured,  and 
the  ammonia  determined  colorometrically.  By  this  cold 
distillation,  it  is  possible  to  concentrate  bodies  which 
are  decomposed  at  higher  temperatures,  e.g.,  the  odours 
of  flowers.  In  the  condensed  dew  may  be  found  the 
microbia  or  parts  of  such  thrown  off  from  the  body  in 
disease. 

Examination  of  Flour  for  the  Ordinary  Impurities 
and  Adulterations. — A.  E.  Vogl. — The  author  adds  to 
dilute  alcohol  at  70  per  cent,  i-2oth  of  hydrochloric  acid. 
About  2  grms.  of  the  flour  in  question  are  shaken  up  in  a 
test-tube  with  10  c.c.  of  this  liquid,  and  the  colour,  both 
of  the  solution  and  of  the  sediment  which  gradually 
collects  at  the  bottom,  are  observed.  In  some  cases  a 
change  of  colour  is  observed  at  once,  but  in  others  it  only 
occurs  on  standing,  and  is  promoted  by  heat.  Pure 
flour  (wheat  or  rye)  remains  white,  and  the  liquid  is 
colourless,  showing  merely  a  yellowish  tint  in  coarse 
qualities.  Pure  barley  and  oatmeal  give  a  straw-yellow 
liquid.  Corn  cockle  colours  the  liquid  a  full  orange ; 
vetches  and  beans,  a  fine  purple-red. 

Detection  of  Rhinanthine  in  Bread. — C.  Hartwich 
— An  alcoholic  extract  of  the  bread  or  flour  is  boiled  with 
some  hydrochloric  acid.  If  rhinanthine  is  present  the 
liquid  on  cooling  takes  an  intense  green  colour. 

Speed  of  Evaporation  of  Pure  Water. — A.  Muller. 
— The  author  has  devised  for  this  purpose  an  especial 
hydrostatic  balance,  which  he  names  the  xerometer. 

Detection  of  Alcohol  in  Essential  Oils.— E.  Barbier 
— The  author  distils  off  i-ioth  and  adds  to  the  distillate 
an  excess  of  dry  potassium  acetate,  which  forms  with  the 
alcohol  a  heavy  solution,  and  can  be  separated  by  means 
of  a  separation  funnel  from  the  supernatant  ethereal  oil ; 
it  is  then  mixed  with  4  vols.  of  water,  and  again  saturated 
with  potassium  acetate,  by  which  means  a  further  quan¬ 
tity  of  essential  oil  is  separated  out. 

The  Detection  of  Fusel  in  Alcohol. — A.  Jorissen. — 
The  author  adds  to  10  c.c.  of  the  sample  10  drops  of 
colourless  aniline  oil  and  2  to  3  drops  of  officinal  hydro¬ 
chloric  acid.  If  fusel  is  present  a  red  colour  soon  appears. 
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